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ADUEnTURES 



UTILITIES 



The Dainsel & the Beast 
Dictator 
House of Gnomes 
Star trek 

ZXAS Assembler 

ZXDB Disassembler/ Debugger 

REINUM renujn'bering program 



£6,50 
£9-00 
£7.00 
£5.00 

£5.00 
£6,50 
£4.00 
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All prograiTE require RAl^ pack unless 
otheirwise stated. 
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Program Pack 2 
Program Pack 3 (ix) 
Program Pack h 
Program Pack 5 
Program Pack 6 
Program Pack 7 

Vldeograph 

Tables teaching St testing 

Constellation 

Whist 

Multifile 

Invaders 
IK Breakout 

View text ( information display ) 



£3-30 

£3.30 

£4.50 

£i^.50 
£^.50 
£if.50 
£5.00 

£7.50 
£6-00 
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3 SIN CLAIRVOYANCE The question every user aske is "What wiU ClivB Sinclair 

do iiext?" Knch monlh wewilJ look into our cryelal ball. 

7 SOFTWARE SCENE IJopefully nil new SQftwar& which comes on to ihe market will 
i:ijlTiy undpfoursrruiiny and will form She basis of a seriesof snappy reviews- 

1 1 HAKUWARE WURLD The framt? appliE3s to hardware. This month we loak at 
va rious boa rds, system s . k i I b and assus: Eed good i fiS- 

14 [NSEDE SINCLAIR Meel Rulh Uramlpy, who works lor Sinclair answering the 
hniirirflds of technical queries Ihecompany receives from users- 

17 MICROFAIR MANIA Once asaln thousands qusuod for hours to ro to ihe ZX 
MiLirofair. Our photographer captured Ihe happy scenes. 

18 STARTING FROM SCRATCH just bought a ZX^l? Welt, hare is a guide lo help 

you take ihoiv tentative firsl steps 10 understanding your system. 

22 HELPLINE la Ihis whal you have been wailing fori Our expert, Andrew Hnwsan. 

aims tu answer problems in his monthly col umn. 

27 SCHOOL SPOT Sinclairs hai^e made such a great impact in our schocls that we 
inicnd Lo travel the length and braidthof theU.K. looking forinlereslingapplicalions. 

31 EIC HT F AG eS OF PROG RAMS Ol hel I o, Blackj ack and Star Swervef are ju st thra* 
of Ihe programs we list Ihia month- Remember if you have written a program we will pay 
if weprinlit. 

40 BUSINESS Who said the ZX-Bl was no good for buainess applications? Certainly not 
M L k f? Sfi I p m . w tiu ael 3 out 1 prove itisjustflne- 

43 CONVERSION Kn. nol jusl to the Gospel according to Clive! This is one for you fo3ks 
wlio ct imbed aboard the ZX^MJ bandwagon and want to convert your programs lo Ihe 
ZX-fll. 

48 BOOKS Almost as much h'es hefln written about the ZX-Bt as the rest of the micro 
scene put together. In Pach issue we will examine a few offeringa. 

S 1 SOFTWARE OVERVIEW As this is thn first issue we thought we would skatp ovrr 
somo nf the products which have been on the market a Mine before we begin riiorr m 
depth analyses. 

56 HAKDWARE OVERVLEW Riltoon the hardware side. Stephen Adams scans the 

market betore getting down todissecting Sinclair's tBK RAM next month. 

59 COMPETtTION We know that Sinclair printers are supposed to be as rare as gald- 
dust hut kvc have manajjcd 10 gfit our htiiids on five to giveaway as prizes- 

Bl PRESTEL Thef^ is IHKIO at stake forihe Inventor of the bast ZX-Sl/Preslel adaptor. 
Roger Cref-n looks al what doors such an adaptor would q>en. 

65 M]NDGAMESLaal but not least we have asked Philip Joy to wrlie a regular column 
onraorethought-provokinggames. He.inlurn, isaBkinaforheipfromyoulhereadeT. 
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LfSSSGitG LfSSfS: Everything you need for enhancing 

yourSinclairZ XSO/8 1 

TRADE BNQUfRfES welcome from any country! 

+ AUTOMATIC 
TAPE DRIVE 
CONTROLLER 

+SUPER SOFTWARE 




Programme Control of multiple 
input/output tapes plus serial printer 
Business Systems, Word Processing 
and Information Retrieval are now 
fast, easy to programme and save time, 



♦ Programme Control for 1 to 4 cassette 
recorders ♦ Interface directly to any 
serial printer (RS232C) ^ Single USR 
command tape to tape copy ^ Auto- 
matically create directory listings of 
programme storage tapes. 
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Let's begin with a look ahead 



WELCOME to the first issue of Sinclair 
User, the independent magazine which 
aims to help you make the most of your 
machine, Each month we plan to provide you with as 
much fun and information as possible. We will always 
print a good selection of programs, plus news of new 
products and in-depth reviews of established hard- 
ware and software. 

There will also be general interest features and 
applications stories about how other people are 
invoKed with Sinclair and ZX machines. 

On this page every month we intend to give you an 
insight into the future. 




To begin, let us imaginsH ;i SiiiiL.. .iputer with 
built-in screen, colour, discs and extended Basic to 
rival the BBC computer at around £200. Or even a 
cheap disc system and a Prestel adaptor for the ZX-ai, 

Rumours abound but the one man who could 
answer most of those possibilities for certain. Clive 
Sinclair, is content for the moment to keep us guessing. 

First, the Prestel adaptor, which could breathe new 
hfe into the flagging British Telecom system, if the 
200,000 or so ZX owners around could be persuaded to 
buy one, BT is reported reliably to be considering at 
least 20 applications for its £1,000 prize announced 
three months ago for a workable ZX-81 adaptor. The 
winner or winners of the competition are expected to 
be announced in late April, [See page 61 for the full 
story] . 

The adaptor makes exciting news for Sinclair users 
because it would mean they could communicate 
directly with each other — directly via Prestel. that is, I 
shudder to think what that could mean in terms of soft- 
ware piracy. 

Commercial suppliers may find they need to sell 
only one program to see it instantly distributed — free 
— throughout the country. 

Rumours of a mass storage device, possibly for the 
ZX-ai, to be produced by Sinclair Research have been 
circulating for some lime. Surely it cannot be a co- 
incidence that he has a research laboratory near to that 
of IBM at Winchester. 

The main rumour is that Sinclair is developing a 
mini -disc, selling for around £100, and that the deve- 
lopment can be expected towards the end of this year 
and may even be announced shortly, Sinclair said 
something about discs — across a crowded room — in 
lanuary. The only problem is that Sinclair seems to 



have a shopping list of products w^hich he would 
dearly like to make — provided that the technology is 
available to enable him to do so at the proper price and 
we do not know how far up that list ZX-fll discs are. 

Again, it would be marvellous news for ZX users. It 
is just that it seems too good to be true. Imagine, no 
more slaving over a hot and possibly unreliable tape 
recorder, or going to make a cup of tea while th« 16K 
program loads-up. You could make use of that huge 
address/telephone/stamp collection program you 
wrote because you could probably access the informa- 
tion in a few seconds, instead of the many minutes it 
takes at present. 

Finally, there is the vexed question of the ZX-82, 
Will he or will he not produce it? My guess, for what it 
is worth, is that he will not, at least not in 19B2, 
although I would be delighted, in thst case, to be 
proved wrong. 

Speculation about the ZX-81 began almost as soon as 
the ZX-81 appeared and it seemed that the BO in ZX-80 
referred not to the Z-80 processor it used, as everyone 
had assumed, but to the year of its launch. A ZX-eo in 
ISMJ, a ZX-ai in 1981. What could be more helpful than 
a ZX-fl2? 




Speculation was fuelled further by Clive Sinclair's 
reaction to the BBC choice of microcomputer last year. 
He is reported to have said he could have met the 
specification for around half the price of the model 
chosen. Sinclair seemed, perhaps understandably, 
annoyed that the BBC had failed to select the most 
obvious choice for a beginner's machine, the ZX-8L 
The question arose at to whether he would meet the 
challenge and produce a competing product, 

Sinclair said last year that he foresaw a convergence 
of his computer and flat-screen technologies in 19a2. 
More recently he suggested that it would be b later 
development— "perhaps 1963-84', He may, of txiurse, 
have been referring to the negotiations with ICL to 
produce a small computer terminal incorporating the 
flat screen and using Sinclair Basic, 

What now seems certain, especially in view of his 
recent licensing agreement with Timex in North 
America and his tie-up with ICL is that he will stay in 
the computer field, That being the case, there is a tan- 
talising gap in the market between the ZX-fll and the 
next product up. If you wanted to upgrade where 
would you go? 
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ITBUT CHOICS FOE ZX i BUVPOKt i 



ZX-81 



ZX-80 



^&' 



J^ 



UP DOWTJ THRUST - FIRE 
First and only full screen display. 
Software to drive QS SOUTTD BD 
Moving Planetary surfaca. Up to 
S4 iHSi movtiig chai^acters on 
acreen at once. On screen scoring 
Ten misslliSB at once, increasing 
attack patterns. Requires 8K 
ROM. ajid 4K minof RAM. *B.SO. 

QSSOtTNDBD. 

A prngramniable aound effects 
board using the AY-S-QQ 10 3 
TOiraS; 1 NOTSSl ENVEIjOPE 
SHAPr,R: * TWO B HIT I/O PORTS. 
Easily programmable from 
HAfllG. the AY chip does most of 
the work leaving yoyr computer 
ft-ee for other things. SlgniaJ 0/P 
via 3,8 mm. Jack aocket Porta 0/P 
via a 16 pin I C Socket AJI6.00, 

QSCKBSBD./ 

A program fnaWs charanter 
generator giving - 136 SEP- 
ARATELY PROGRAMMABLE 
CHARACTERS. ON/ OFF SWITCH. 
IK ON BOARD RAM Enables 
creation and display of your own 
characters to screen or ppinter, 
Demo DigsBttB of fast machtns 
code operation routines and lower 
case aJphabet included See helow 
for 2X PR3:HTE.B listing, AA6.00. 

iLbcdtfjh[,illl. C-nop'qrstllVWKilI 



LEFT - RIGHT - FIRE 
13 >^ r INVADERS; High acora; 3 
levels of play ; RMTD saucers; Bonus 
base; Drives Sound bd. 6f CHR3 bd . 
Kequlres 7K RAM, 6K ROM t Slow. 



QSKI-KESBD. 

A Hl-res graptiica board giving - 
256 X 1 92 PIXELS 6K ON BD . 
RAM. SOFTWARE SELECT/ 
DESELECT. MIXED TEXT AMfD 
GRAPHICS. 2K ON BOARD ROM. 
Resident fast machine code 
graphics software ( m ROM s 
provides the following Hi -RES 
Commands. - MOVE x,y: PLOT x. 
y; DRAW x,y; BOX x,y; UP; DOWN: 
LEFT; RIGHT; PRINT AS, SCROLL, 
BLACK; WHITE CLEAR COPV- See 
side for ZX printer Ugtingg 
using COPY. ABB, 00. 



■- ^ 



-■ rff-. 



'O 



QB ASEBBXtlDB 

LEFT- RIGHT THRUST - FIRE 
Software to drive QS SOUNH BD. 
Multiple misgiJgs firing in 6 
dlrectlonfl. On screen scoring. 
Increasing number of aeterQlds,. 
PulJ mobility of ship to aill areas tsf 
the screen. Two asteroid sizes. 
Bonus ship at 10,000 points. 
Eequlpes BK ROM, 4K mln of RAM 
+ SLOW function. *s.HO. 

qs 3K RAJS Bd. 

An t!X.L:'e]nely rei iable static HAM 
Bd. which combines with the 
computer's memoi^f to give 4K 
total. Plugs dlTHct in to the raar 
port on your ZX Computer. 
&1B.00. 

QB MOT HBR BQAJU? BD & QS 

comraiGTOB- 

A rehable eicpansion fSfystem 
allowing a total of any RAM pack 
plus two other plug m boards to be 
In use at once. On board BV 
pegutatilf' drives all external 
boards. Fitted witti two 23 way 
double sided edge connectors. 
Connector is 2 x 23 way edge 
conns soldered back to back. 
Expansion qan opfirate m two 
ways - ( 1 J COMPUTER* - 
CONNEfJTOR ^ Any QS add on bd. 
(but no extra RAM pack ^. ( Z ) 
COMPUTER - ^CONNECTOR — 
MOTH HE BD -^ ANY RAM PACK 
( £ bda to fit in mother twi. ) Mother 
board A 1 8.00 Connector A4.O0. 



Special offers & news 

tl> QS Moth'Hi'' b(i ' no nn (in' or i CHFJ^ hd. *-Tha special QraplilOB version of 
jLlLCTlCC0MFUTIirO*&2X CKESS 11. A4S.0O. 

The strongest cheas program with ? levels of play . 

CB3 QS MOTHER BD + CONNECTOR -i- either SOUND or GHRS bd. A40.00. 
We will be at the followtng shows . . . Come and see ufl . . . 
THE GOMFUTEH FAXR, EarljB CouJi;, SiZrA to 3Stli April 
3rd ZX MICROPACR, Central KaOl^ WeBtiiilTist«r. 
SOth April & 1 St May 



QVICfiillliVA: 98f VPFBR BROWWHILL BS. ; MATBVSn : SOTOH : KAKTS i S VOI^AVB. 

Pl&afle state l^ypa of machine, Which ROM, Memory alae, when opdarlng. 
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Each month Sinclair User aims 
to introduce new products 

What's new in 
the marketplace 




Entering 
the 3D 
Labyrinth 

THIS GAME is in full 3D 
and presents you with an 
ever-changing view of a 
corridor along which you 
must travel to gel out of the 
maze. Written in machine 
code, it givfis a quick reac- 
tion to the input of a direc- 
tion and gives help if you 
are lost, 

Tfie maze changes with 
every new game and an 
overall view of it is s'ven 
for a short time before ask- 
ing for the input of the first 
move, The maze size can be 
selected b&forehand to 
give varying levels of 
difficulty. 

The program costs £5.95 
and will fit in 14K. sci the 
IBK pack will be required 
to use it. Axis. 71 Brook- 
field Avenue, Lougli- 
borough. Leics LEll 3LN 
markets the program. 

Possible 
replacement 
for Basic? 

ANEW language designed ' 
to replace Basic for writing 
programs. It is designed to 
simplify the v^,Tiling of 
word games, multiple- 
choice tfists and quizzf^g. ft 
is also recommended for 
writing computer-aided 
learning packages for 
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schools and colleges. The 
original Mickie was deve- 
loped by the Jate Dr 
Christopher Evans at the 
National Physical Labora- 
tory and the NPL alill con- 
siders it important enough 
to reserve it as a trade- 
mark. 

The Mickie language 
also has single-key com- 
mands and is written in 
machintj code for a fast 
response. A manual of 
examples is provided with 
ihe language. The cost is 
£lfi approximately for 
manual, machine code 
language tape, end 
exampleti tape, 

Mickie for the ZX^i can 
be obtained from Abies 
Informatics. 10 Barley 
Mow Passage, London VV4 
4PH. 

Glorious 
games 
all in IK 

ALL THE programs on the 
two cassettes will run on 
the basic l K ZX-81 without 
the need for extra memory. 
The first tape costs only £4 
and contains four games 
— Loser Blaat, Alien 
Crawler, Ghost Hunt and 
Torpedo. 

It also contains four pro- 
grams to help your fin- 
ances balance. Bauk 
Budget will keep a running 
bank stntemenl for you on 
your regular payments and 
check your ZX-Bl against 
the bank's ISM statement 



for any computer errors. 
Budget will tell you how 
much you are worth after 
you deduct your regular 
payments, Can you afford 
that new car? Car Log is 
two programs, one for the 
dreaded metric litres and 
one for imperial gallons. 

if you want only the fin- 
ance programs, pay £2.50 
for cassette number two, A 
copy of either tape is avail- 
able from Zedex, 2 Stone 
Caslle Cottages, Maidstone 
Road, Five Oak Green, 
KentTNl2 6SD, 

Monopoly 
makes 
its mark 

BRAND NEW on the 
market is ZX -61 Monopoly, 
Up to six players can com- 
pete and the ZX-Hl func- 
tions as board, rule book, 
umpire, dice-thrower, 

accountant and renlcollec- 
lor. Players are guided 
through the game by a 
menu indicating who goes 
with an update on assets. 

As Ihe game is likely lo 
become a marathon a 
SAVE routine is included. 
To save a game the QUIT 
option is used as an inter- 
rupt and is followed !)y a 
winner so far report. The 
game can then he saved on 
tape for future use. 

Monopoly costs £8 
including VAT and postage 
and is available from Work 
Force, 140 Wilsden 
Avenue, Luton, Beds, 



Putting the 
ball in 
the net 

A MODERN, up-to-date 
game with four divisions, 
promotiiin and relegation 
struggles and several 
levels of play. After select- 
ing your learn and transfer- 
ring the players you do not 
like or cannot afford, see 
what your game results 
are. You can play as many 
seasons as you like, but 
watch for those injuries. 

You can save any game 
on to cassette and continue 
when you next have spare 
time. A managerial rating 
will tell you how good or 
bad you are. The program 
obviously requires 16K of 
RAM and is available for 
both the ZX'SO and the 
ZX-fll. The ZX-QO, how- 
ever, must be equipped 
with an 8K ROM, 

The cost is £^95 from 
Addictive Games. 267B 
Connihurrow Boulevard. 
Milton Keynes MKl-l 7AF, 

Helps stop 
re-inventing 
the wheel 

THIS PROGRAM is for the 
programmer who spends 
most of his time re-invent- 
ing the wheel in his pro- 
grams. It provides routines 
which can be included in 
most programs and rou- 
tines which will save 
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Icontinued trutn page 7? 
the programmer work. The 
list includes a 

RENUMBER which will 
also change GOTOs and 
GOSUBs, LOADiny SAVE^ 
ing and RUNning machine 
code, INSPECT-COPY end 
alter— when COPYd into 
RAM— ZX-81 ROM rou- 
tines, REPLACE a!! lines of 
Basic in a given program 
with another. 

The cost of the toolkit is 
Ee.SO. The author has also 
written a book on hints and 
tips for the ZX-81 which 
has been much praised: it 
includes more routines for 
data files. 

The book and the toolkif 
can be obtained from 
Hewson Consultants. 7 
Grahame Close. Blewburv. 
OxonOXllOQE. 

Looking 
through 
a window 

A FASCINATING new lan- 
guage, christened Window 
Language by its author. 
is for writing large dis- 
play programs for shop 
windows, (he like of which 
has never been seen pre- 
viously, The screen can be 
divided into sections, 
which can be scrolled inde- 
pendently up or to the 
right, in large or small 
characters It can also 
reverse video any chosen 
window without affecting 
the rest of the message. 
The rolling, changinj;? dis- 
play can be long, as it 
requires the IBK RAM 
pack to run it. 

The program is obtain- 
able from Campbell Sys- 
tems. 15 Rous Road, Buck- 
hurst HilL Essex lG9 6BL 
for £7 but overseas orders 
should include sufficient 
for an air mail package, 




Cheap but 
also very 
cheerful 

THIS FIRM provides some 
of the cheapest software 
listing available, ranging 
from 55-70 pence. They are 
all iK games and include 
Alien Chase and Nava- 
ron e — shoot i n g games. 
PhotQlon fire scores hits as 
space ships cross your star 
field view of the universe. 
Fireman's Rescue is a game 
in which you bounce 
people from a fire 
into a waiting ambulance. 
Asleroj'd Belt means that 
you must avoid the rocks 
hurtling at you to survive, 
There are also some 16K 
pack games available on 
cassette from £2 to £4. 

Heltaskelta Software is 
at 4B Cranfield Road. 
London SE4 1UG. 

Machine 
code monitor 

THE PROGRAM allows 
you to write machine code, 
SAVE and LOAD it at 
double speed. It provides 
breakpoints in your rou- 
tines, so that you can find 
the results so far as a check 
as to why your program 
crashes, Tlie monitor takes 



up 3jK of space on a 16K 
RAM pack. The 32-page 
manual with the cassette 
will show you how to 
ENTER, RUN and DEBUG 
your machine code rou- 
tines independent of Basic 

The Screen Kit 1 by the 
same firm allows you to 
create and load data files 
from cassette from within 
a program- That can be 
very useful as it can swap 
the Basic v^ariables for the 
same program. A new 
SCROLL is included which 
will move the screen, up, 
down, right or left. 

The ZX-MC with 
manual costs £6,50 and the 
Screen Kit 1 £4.95, 

Both cassettes are avail- 
able from Picturesque, Q 
Corkscrew Hill, West 
Wickham , Kent BR4 9BB. 




Making 

layouts 
simpler 



SIMPLIFIES the drawing 
of program layouts for 
games or teaching pro- 
grams. It is menu-driven, 
which means that you have 
a multiple-choice question 
to answer for the things 
you want to do. The 
characters are inserted on 
the screen by moving a 
cursor to the place on the 
screen where you want the 
graphic and pressing key 9, 



TTiat then draws a line 
which will follow the 
cursor until key is 
pressed. That puts the 
cursor back into the rub- 
out mode. 

Text and graphics can be 
inserted anywhere on the 
screen and up to 12 screens 
full can be stored in one 
16K RAM pack. 

The entire program, 
including all the screens, 
can he saved on cassette 
for running later. The cost 
is £6,95 for the cassette 
and manual, £8,95 for 
boxed de-luxe sets. 

Video Sketch is available 
from Video Software, 
Stone Lane, Kinver. Stour- 
bridge, W. Midlands DY? 
6EQ. 

Aids you 
on your 
adventure 

GAM EL is nut an adven- 
ture program but a pro- 
gram which allows you to 
write your adventure pro- 
grams, The game is on 
cassette with an instruc- 
tion book explaining how 
you can write programs in 
hours rather than weeks. 
The ZX-81 can now be pro- 
grammed to find a gold 
treasure within a pyramid, 
avoiding the long -lost 
ghosts of his servants and 
the built-in traps which 
you have devised. Or, if 
you fant:y discovKring 
minerals on an alien planet 
infested with monsters 
and rivals, for rublum. 
obniberite or titanium, the 
choice is yours. 

Camel 81 is available 
from Control Technology, 
39 Glouster Road, Gee 
Cross. Myde, Cheshire 
Skl4 5jG, 
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Speedy 
game of 
Defender 

ENTIRELY in machine 
code and providing a very 
fast game if you can 
survive. The background 
moves from right to left, 
giving the impression of 
movement over varying 
terrain. The ol^iect of the 
flight of your defender 
spaceship is to destroy the 
invaders from the right, 
They can fire at you, drop 
hombs on you or crash into 
you. All you have to defend 
yourself is your laser 
cannon, manoeuvrability 
up and down and the speed 
at which you attack the 
enemy. 




Adjustments can be 
made to the program if 
your television set cannot 
keep ;jp with such a fast 
game as is included in the 
instructions. If you have 
bought a sound board from 
the same company, you can 
enjoy all rushes of the 
wind, explosions and 
crashes, as they are already 
included in the the pro- 
gram. 

Defender is available 
from Quick si I va, 95 Upper 



Brownhill Road, Maybush, 
Southampton, 



Chess on 

several 

levels 

AVAILABLE in two ver- 
sions. The orisinai, with 
levels l-fi which uses stan- 
dard notation for moves, 
presents illegal move if 
any other is entered and 
allows you to play black or 
white. The full screen is 
used and the machine code 
games give a very fast 
responsPr 

ZX chess 11 has seven 
levels, one of which. 
Lightning chess. will 
respond faster in end 
moves and opening book 



moves. The game, how- 
ever, can recommend your 
best move end recognise 
stalemate. 

Both games will allow 
you to set up your own 
board pieces and start from 
there, thus allowing you to 
solve newspaper problems 
without waiting a week for 
the results, ZXchess 11 also 
allows you to copy the 
board on to a Sinclair 
printer or to store a game 
on to cassette. 

Artie Computing, author 
of ZXchess, can be reached 
at 396 lames Reckitt 
Avenue, Hull, North 
Humberside. ZXchess is 
£8 and ZXchess 11 £14, 
All prices in this review 
hove been rounded- up to 
include VAT and postoge 
where possib/e. 



HOWTO GET SERHXJS ABOUT 
ZXGRAeUlCS FORONLY£3-50 





rdumtwred 
PLOTGnd. 

NurmtefCd 
PfiirjTGrtcJ. 



Board backing 



ZXBlKeytxiiini. 
100 Sheets. SJ2«A4, 



Fed Up with listings that ignore the graphic approach? 
IsyourPRfNTiNGaod PlOTTirsJG Still gfuesswork? 
Doyou want to write data programs with graptifcPSIKfT AT 
and PLOT and prote5ion^f tooking windCM/s'and scrolls'? 
Or maytje ycxjr^ strll trying to find the successor to Space 
Invaders! Afl you need is ingenuity- . 
and the PRIWTN PLOTTER JOTTEi?, 
It's the professionally^roducecl ZX Graphia 
', aid designed ty enthusiasts. -for enthusiasts 
Just take a look at the specification - then think 
of the possibilities for real graphic graphjcsf 

PnrPJTN'PtOTTER FILM TOO - FOR ONLy£2.25l 

Jotter 'FJLM' IS a matt Ftolyester fifm versfon of the "JOTTER" Grids 
rdentical rn size soyoLr can co-ordinate precisely PRINT arid PLOT 
Of^CAj can cofsy photographs, drawings, nnaps, cfiartsl The surface 

of the fifm IS ideal for drawing |with pencil] Bnh erasure. 

With tjoth JOTTER and FiLM the graphics po^sibjliues are enormous — 

despite \ow resolution, fsnt it trmeyou got serious about 2X CraphKsl 

n}St to Butler CuTTieS. Hook. 19 Borough High Street. London SE 1 9SE 

Please send me "Jottetv ' ■@'£J.50fHTc\/\TRSiP| ^ p^ 

Please send me _^ *Blms" @ £2.25 line \;W: PSPji t^ST 

Please sand me v^JriJIusirated leaflet — J enclose a starrp. im^^b 

Please bill rn/Ancess/Baniii^ra Mo;= 

M^me. ^ 




jram 
nodes 

Abo *;-*yt)le ouer tne counter' M 

Denr^s BoofewUen, 2 Cdnhusitin Si., ijantkyiECI . 

eL]BHMooSnop374jStrie5th*TiHighi!id London S«/ 1 6. 



Addin»ss_ 



_ftetCocie_ 



AnBiin>ifrT4r10li(»diriMn«BhaunafPHZiptrf|«uni>«TMCM>'T«fi"p««4)'»*''*"^b -^mf w-^ 
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ZX 80/81 HARDWARE/SOFTWARE 



ZX KEYBOARD 



Now with repeat key facilities to add a numeric pad. 
The keyboard has all the 80/81 functions on the 
keys, and will greatly increase your programming 
speed. It is fitted with push type keys as in larger 
computers, 

The keyboard has beer specially designed for the 
Sinclair computer and is supplied ready-bKilt It also 
has facilities for 4 extra buttons which could be used 
for on/off switch, reset, etc. £27,95. Numeric Pad 
£10.00. 




4K GRAPHICS ROM 



The dK Graphic module is our latest ZXSl accessory. This module, unlike most other acces„^; ....^ fits 
neatly inside your computer under the keyboard. The module comes ready built, fully tested and 
complete with a 4K graphic ROM. This will give you 448 extra pre-programmed graphics, your normal 
graphic setcontains 64, This means that you now have 512 graphics and with there inverse 1 024 This 
now turns the 81 into a very powerful computer, with a graphic set rarely found on larger more 
expensive machines In the ROM are lower case letters, bombs, bullets, rockets, tanks, a complete set 
of invaders graphics and that only accounts for about 50 of them, there are still about 400 left (that may 
give you an idea as to the scope of the new ROM). However, the module ddes not finish there; it also has 
a spare holder on the board which will accept a further 4K of ROM/RAM. This can be used with a 1 K or 
2K RAM chip for user definable graphics, so you can createyour own custom character sets, £29,95, 



MEMORY 80/81 



16KRAM 

Massive add-on memorvforSO/Sl £32.95. 
2K&4KRAIVI 

Static Ram memory expansion for the 80/81 They both work with onboard Ram i.e 4K plus onboard = 
5K, This is the cheapest small memorv expansion available anywhere. 2K RAM £14,95. 4K RAM 
£19.95. 



16K81 SOFTWARE 



DEFLEX, This totally new and very addictive game, which was highly acclaimed at the Microfair, uses 

fast moving graphics to provide a challenge requiring not only quick reaction, but also clever thinking. 

One and two player versions on sa me cassette. £395, 

3D/3D LABYRINTH. You have all seen 3D Labyrinth games, but this goes one stage beyond; you must 

manoeuvre within a cubic maze and contend with corridors which may go I eft/right /up/down. Full 

size 3 D graphical representation. E3. 95 

CENTI PEDE. This is the first implementation of the popular arcade game on any micro anywhere. Never 

mind your invaders, etc., this is positively shining, the speed at which this runs makes ZX invaders look 

likea game of simple snap. £4.95, 



16K GRAPHIC ROM SOFTWARE 



CENTIPEDE Graphic ROM version of our popularcentipede game 
SPACEINVADERSTheonly real version of space invaders on the ZX computer. 
Please add£1 p&pforall hardware. Software p&p free. Specify ZX80/81 on order. 
ALL OUR PRODUCTS ARE COVERED BY A MONEY BACK GUARANTEE. 



K'tronics 



23 Sussex Road, Gorleston, 
Great Yarmouth, Norfolk, 
Telephone: Yarmouth (0493) 602453 



su 
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hardware 
world 



Add-ons to make your 
computing more fun 

As more and more people buy ZX-81s, more and more 
companies are bringing out add-on products. Each month we 
will look briefly at what has arrived recently on the market 



Slow 

mode 

kit 

NOW a kit for a ZX^O 
which will allow you to 
have a constant static 
screen when used with the 
BK ROM, Compshop will 
not assemble kits or attach 
them to a ZX^O. The kit is 
for the ZX-80 enthusiast 
who can use a soldering 
iron, as it takes care and 
patience to fit it inside the 
ZX-90case. 

It stops that annoying 
flicker when accepting an 
INPUT or entering a pro- 
gram from the keyboard. 
The top line will tend to 
siant to the left and the 
power supply may have to 
be changed, as the unit 
draws aooma from the +5V 
regulator but the cost is 
only £15.99. 

Compshop Ltd. 14 
Station Road, New Barnett 
Hertfordshire ENS iQW. 
There are Compshops lit 
the U.S. and the Republic 
of Ireland- 



Aiming 
for real 



power 

DATA-ASSETTE has 

launched the first of its 
hardware add-ons for the 
ZX-fll. Called the ZX-99, 
the device slots into the 

SINCLAIR USER ApriUm2 



expansion board and 
according to the company 
gives the ZX-81 real com- 
puting power. 

Four tape recorders can 
be handled at one lime and 
business applications are 
now within reach. 

The ZX4)9 also provides 
an RS232C serial output 
interface which allows a 
wide range of printers to 
be d ri ven. 

The ZX-flfl is available 
from Data-assette, 44 
Shroton Street. London 
NWl . 

Boards 
galore from 
Quicksilva 

THIS COMPANY was one 
of the fitst to introduce a 
motherboard, so that other 
things could be connected 




l\irloftherange- 

to the ZX-80 or ZX^l 
when the 16K or other 
memory pack was fitted. 
Since then, a range of 
goods has been produced. 



from 3K RAM packs at £ia 
to sound and programm- 
able graphics boards. All 
the boards, apart from the 
RAM. will plug in either 
direct to the ZX-Bl viaaQS 
connector — a doublft-sided 
edge connector — or into 
fhtj motherboard. 

The sound board also 
has included a l6-bi1 port 
which can be used to 
control devices external to 
the ZX-Bl by PEEK and 
POKE commands. The 
hoards are all supplied 
with vf?ry clear, easy-lo- 
understand instructions 
and Qiiicksilva provides 
test programs for each unit. 

QS motherboard £12; QS 
sound board £26: QS CHRS 
board £26: QS RAM from 
£1 8-C35- Quicksilva is at 95 
Upper Brownhill Road, 
Mayhush, Southampton, 
Hampshire. 

Making 
the proper 
noises 

THIS UNIT will allow 
ZX-SO or ZX-8! owners to 
put any audio sounds 
through their TV loud- 
speakers. The sounds can 
be fed-in from a tape 
ri^order^nstructions for 
using the program 
perhaps? They can also be 
used to give Si>ace 
Invaders real explosions. 

The kit requires the use 
of a soldering iron toattach 



it to the ZX^i video modu- 
lator but derives all its 
power from the internal 
+5V regulator, The kit is a 
metal box which fits on lop 
of the modulator inside the 
ZX machines. A separate 
audio lead which can be 
plugged into a tape 
recorder ear socket or the 
output of a sound board is 
also provided, The audio 
transferred in the slow 
mode is unaffected by the 
ZX-ei computing, 

The audio modulator 
co&ts £10 and is available 
for Compusound (UK,), 32 
Langley Close. Redditch, 
WorcsB9eOET. It is called 
aTe]esound02. 

Keying 
out of 
industry 

THIS PROFESSIONAL 
keyboard is from a manu- 
facturer of keyboards for 
the computer industry 
generally. It consists of 46 
microswilch keys with the 
correct stepped arrange- 
ment for a QWERTY key- 
board, 1 1 requires no 
soldering toattach it to the 
ZX-B'i — only Ihe opening 
of the ZX-ai plastic case 
and the insertion of the 
replacement leads. 

It is complete with 
instructioris. Forty keys 
are labelled with the 
Sinclair codes, leaving six 
spare keys for the user and 
the space bar unmarked. 
The Overall di mensions are 
10in,x45in.x2in, 

The cost is £28.95 for the 
keyboard and £43.95 for 
the keyboard in a metal 
case. Computer Keyboards 
is al Glendale Park. Fren- 
bank Road, Ascot, 
Berkshire. 



Iconlinn&l on page tSj 
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Taping-out 

your 
problems 

THIS lap« recoi'def has 
been designed by a manu- 
facturer of floppy discs lo 
eliminate the problems 
with LOADing and SAVE- 
Ing tapes Each tape 
recorder, which looks the 
same bk any portable tape 
recorder, is tested and sold 
complete with a certifica- 
tion tape. The ECR01 has a 
long-life recording head 
adjusted for the correct 
alignment to TDK Cr02 
high bias tapes 

It takes the data from a 
tape and passes it through 
a special circuit, so that 
tape variations cannot 
effect the data LOADed 
into the ZX^l , The output 
is through a DIN socket. 
Program names can be 
entered for recording on 
tape through a condenser 
microphone fitted within 
the tape recorder. 

The ERCei tape 
recorder can be obtained 
from The Monolith Elec- 
tronics Co Ltd, 5-7 Church 
Street. Crew kerne, Somer- 
setTAl87HR. 

A port 
only for 
theZX-81 

A MEMORY^MAPPED 
port which can be PEEKed 
and POKEd from a Basic 
program located at 11,000 
for the ZX-81 or 25,000 on a 
ZX-eo, That means that it 
cannot be used with the 
IBK ram pack on the 
ZX^aO; the 16K RAM can 
be used only on the ZX-Sl . 
That port allows the user 
access to control printers, 
to light LEDs, to use joy- 

12 



sticks. Technomatic can 
also supply a booklet of 
applications for 40 pence if 
you want some ideas. 
Demonstrated at the ZX 
Microfair was the use of 
the OUTPUT port to gener- 
ate tones throush an 
external loudspeaker, The 
INPUT and OUTPUT ports 
are mounted on a printed 
circuit board which plugs 
into the back of the ZX 
machines, so an extra 
printed circuil board will 
have to be used to attach 
the I6K RAM pack— also 
obtainable from the same 
firm. 

Technomatic can becon- 
lacted at 17, Burnley Road. 
London NWIO I ED. The 
port costs £10, 



One switch 

from 

Abacus 

THIS BOX haa one switch 
to control all your tape 
recorder functions. LOAD- 
ing and SAVEin;^, cueini^; 
the tape up lo the correct 
position and inserting a 
voice on to the tape all 




ControJIing yovrlape. 

have one Switch position- 
Cueing is done by listening 
to the tape Wathe amplifier 
and loudspeaker included 
in the unit. The same loud- 



,'i[i*!akLT in usiBfJ i'(.)ra talk-in 
before the program startii, 

Feedbnck causing hum 
or a high-pi tc:hed tone on 
record i ngs is el imi nated by 
^switching-off the ear 
connection when SAVE- 
ing, Ther«forH all the leads 
can be left plugged-in all 
the time. 

The unit is also supplied 
with 70 centimetres of 
cable so that the tape 
recorder does no! have to 
be sited next to the ZX 
machine. 

Abacus can be contacted 
at tafi St. Helens Avenue, 
Swansea, West Glamor- 
Kan. The controller costs 
£12, including postage and 
packing. 

Helping 
to expand 
upto32K 

THIS RAM pack fits on to 
the back of a ZX-BI to give 
32KB of memory for use by 
the Sinclair 8K Basic. The 
original IGK can be 
expanded to 32 K on the 
ZX-ai by altering the 
RAMTOP variable and 
giving the command NEW. 
.After that is done there is 
leK lor programs and l^K 
for vari ables and data. 

Audio Computers now 
supplies some programs 
for storing the screen and 
program in high memory 
—above RAMTOP. That 
allows you to change the 
screen within a program 
and swap programs stored 
in RAM- H is not possible 
with the programs just to 
swap the variables [data] to 
a new program. 

Audio Computers isatfl? 
Bournemouth Park Road, 
Southend -on-Sea. Essex, 
The 3ZK RAM pack costs 
£4B for a kit and £54 ready- 
built. 



Screwing- 

ina 

system 

THE FULLER DP system 
consists of a keybtiard unit 
which contains your ZX-8U 
or ZX-fll printed circuil 
board and a keyboard 
made up of 40 micro- 
switches in the same lay- 
out as the Sinclair flat 
keyboard. The tops of 
the keys are stepped and 
have on the key-lops the 
same symbols as the 
Sinclair keyboard, covered 
with a clear plastic top to 
prevent wear. 

The system can be built- 
up using the IfiK RAM 
pack and a motherboard 
which will accept any 
boards which will plug 
into the standard 23 x 
2-way edge connectors, 

The power s upp! y can be 
fitted inside the case and 
can reduce the number of 
cables required lo connect 
the unit. The system 
requires only a screw- 
driver to assemble unless 
you have ZX-80: if that 
scares you. Fuller will do it 
for £10. The basic system, 
which consists of the cased 
keyboard, costs £32.75 as a 
kit or £38,75 built. 

Fuller Micro Systems is 
at Sand field Park East, 
Liverpool LI 2 9HP. 

Aiming 
at 'proper' 
invaders 

IF YOU become disinter- 
ested in Spoce In voders 
looking as if they were 
made from Lego, you can, 
with this board, swap 
Sinclair letters and charac- 
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(continued frnm pu^e 1 i'| 

ters for proper Space 
Invaders, tt fils beneath the 
keyboard in the ZX^I and 
requires three soldered 
eonnections to Ihe ZX^l 
printed circuit board. If 
that worries you. send the 
ZX-01 and an extra £3 and 
it will be done for you. 

There are 448 extra 
characters within the 
ROM which require no 
special taped program or 
RAM to gse; a simple 
instruction of LET X= USR 
(??????) is all that is 
required. There is a spare 
socket on the unit so that 
graphics symbols of your 
choice can be used . A RAM 
chip^ns or 61 le— must 
he inserted in the socket to 
store all these user -defined 
characters. 



The 4K graphics ROM 
and printed circuit hoard is? 
available for £30-95 from 
dK'tronics. 23 Sussex 
Road r Gorl eston , G t . 
Yarmouth, Norfolk. 

Mum's the 
word for 
facilities 

THIS SYSI'EM. usable on 
the ZX-BO or ZX-81, con- 
sists of a motherboard into 
which casisette case-type 
modules plug, giving extra 
facili ties. The motherboard 
consists of a connector to 
plug into the ZX machine 
and vertical printed circuit 
boards on to which the 
modules fit. The printed 
circuit expansion port at 
the back connects to the 




Plenty of fflcfiities for RD- 
i«K RAM pack, There are 
two sizes of motherboard, 
the Micro-mum which will 
take two boards and the 
Super -mum which will 
take eight boards. The unit 
is supplied from the ZX 
machine +flV line via its 
+5V regulator. All the 
devices from light pen to 
analogue and digital inputs 
are available through 



PEEKing and POKEing 
location tsaeo to 16383. 
The Mini -mum costs 
£15.80, the Super-mum 
£40.80. The modules cost 
between £23.30 and £33.30. 
RD Laboratories is at 5 
Kennedy Road, Dane tlnd, 
Ware, Herts SGt 3 oLU. 
All jfirices in thin review ore 
rounded -up to include VAT 
at 15 perron ( rindp+p. 
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1$ WAVSIDE AVENUE, WORTHING. SUSSEX. »N13 3JU I Of 
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V^I- A[Ftl't>*e plOI?t*mL ^L*llt ILrlljMVilVd ^> 7^3 1 

f[M\if tprnpfi-ibir Aiih iKKilar vt[: vie 




An EUEPiTIAL ««I4HI«i 1e^ vmm >K HAM ZKIf iw EKH M ROM^ 

IWMT«n bv PAUL HOLME Si 
f^rodidei rh« Fulii>iJvin^ JLlditinntdi lrilL■l■''Kl^^ 
LiiiM rtfiipmbar vdu a1»te itrtt1""1fl iimm^i and incrHmBht vmluo 

• -11- ^a^cft '-^Ms vQu t^gvi iTiaf^M Uet byt'til vQv hJvl 4*11 

$PECiAt QftAwiCi friiunHtt 

-,,.<■' ai^pliFC-i madfi g^^i^ini^f n^^ivvr Eonn nn r» ZXA1 bvi^fti. 

; I ■ -instfliniiiv Mli ltP ii m*nv ■c*np<v prnnl Unti Ab vOu rtqyiP* <TK u«iii4Hi <it\ffi 
*-'\' u«ed 1^ ri:qn|uncliiDn wMti DPEN liliK fQv^ icr««fv if>itBnllv wiTh v^iu* 

TAK fWVTWC pravidra i »rB1«n^ WAfT co-n-dition uniil ft t^dm^ ^ft r«c«ivHd in 

Alii 1'ti>n« r^i^fi'i-D.K fl'c- wrin^Ki ■:! iTi^rti^ne LOil? Jtml iDyvtNei' EiAb>u up la^iilv 
1^ $VTES d' fHu^ uteciOMv RAM: ^n i*iLi^dihl« dchifiv^m^nin 

tht! pi.cf It incrEdi-blfl IdqI O^LV CS-H iT7.to ror c«9HlLfr, inciu#4ng FUUl- 

kn^iru^iliipni and flKjmple pfuij|'.pni& 

AlSU jh<iii>i#bl« «6N; vTikiijii OMl^ H.iS tti-IQi 'Ah^Lt^ <inciLiiJ««' »IF l-tt* ^Nn^B 1*1LJ& 

GDTQ's it^d GOSUS'« <nclu-drd in hne lefiyJr^bfr 

Sv»iLh tor Rnd ii-il rwa*^ line ijot^inning iDflCLfiad chjrBctDi 



CAUETT^ nriMKMi^npnv lAc^rMd tl-i ^gig*4e> Nf M^E STUOID^ 



GAM£^ pj^CH - farttfiw faf »^^b^r a ■ WW ffwg*fti ^we J -^ w 



CitT 



,wirh coii'i 
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V^w rt- - ITf D': b ■'u^-WU ^Fdlurn rgtlitiic iftct crtil mavati »v » t«4* IQ' 

l-.r|.^ ft't lIlD J- V TfO^Jir Wll llt■^l!■l^ Ivf^Ahhl 

:pr5-,i5iL/i(ly tuifil 11 M*cfaf»ir iquiroi fiilhvvi fUMinf a! doutiiini] bf«h an »".!< |mHt 
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l4wi:t.nuHif Mim l»iKih»i for f* B5) 
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ZX81 



16K 



MACHINE CODE DEBUG/MONITOR 

• ELIMINATE MACHINE CODE PROBLEMS lAiith ZXML d n«tw 
^ioftwaie rtutiug manitui for the ZJ(.61 16K 

•ENTER, BUN Gt DEBUG vcju* maciinne -coste prqgfsms iralBpHndiintly 
dI Bejsic eommards ZJCMC rBsjdes In RAM. and leaves VQu t2'^K o( 

memory !ti wOfk witti 

•SAVE & LOAD AT DOUBLE SPEED any spticifted area of free RAM 

At liist yoLJ are frMd fronn storirfl vntjr M,C in arrays or HEM lines. 

• HEGeSTERS DISPLAY fr BREAKPOtNTS 1d malcE cte hu^gioa aflin 

PLtJS many more usEfuJ ciOiT>riia i i(JS . 

• A MUST FOR BEGINNERS & ADVANCED USERS cpnc^li^lB 
on yfMjr MiC pro^urafTis. not on how and when- Kt Stcife them. 

• ZX MC is supplied on a high quotity casseiie. wcih « 32 paga op«rating 
manual, for nnlv ^*Jh j- ji 

lO* vU fullv inch>»ive iC.W.Q] 



SCREEN KIT 1 

A Sjlte ol machine codt' lOmnes inat are called Irom Basic programs. 10 
enhanoe vcMJf sc-reen dlfiiiHay. and cfeate Data Files on c^satie. SCHEE-N 
MT becomes pen of vuur Banlc prograiri. 

• DRAW A BORDER 

• CLEAR PAtil Of SCREEN 

• LOAD ANY CHARACTER TO WHOLE SCREEN 

• CLEAR SCREEN BY SCROLLING UP DOWN. LEFT OH RIGHT 

• KEYBOARD &CAN < FLASHING CURSOR 

• INVERT V10EO OF PART OF SCREEN 
■ MEMORY LEFT 

• DATA FtLES - leis yiau Save tt Load, ai dnubte $peBd. |ust Ihe Basic 
viui^blfca. Ditlereni Data FHes can now be Loaded inib ih* 6«ma Basic 
Ijrogiam- 

• Supplied on cassette w^h in^tmcctonsi. 



£4.95 



fully inclustve IC W.O.I 



Send harge 5AE for tnori* details. Progranis auailgt>le mail twdeF onlY 
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6 CORKSCREW HILL. WEST WICKHAM. KENT BR4 3BB 
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Introducinj 
with more 
fair share o 

Every day Sinclair receives 
up to 50 pleas for help. And 
incredibly they are all dealt 



WITH 250,000 ZX^t sales 
under the belt of Sinclair 
Research, the techrikrti 
advicedepartmentis inundated with 
enquiries every day, covering an 
ever-wider range of points. 

Many people might think that 
Sinclair employs an entire team of 
experts to deal with the mounds of 
technical queries pouring in daily 
but, in reality, one person copes with 
themsingle-handed. 

Now housed in the recently- 
acquired, plush offices of Sinclair 
Research in Cambridge. Ruth 
Bramley, with some help from her 
Sftt:relary. deals every day with the 
sometimes daunting task of replying 
to technical enquiries about the 
ZX^OandZX^l. 

On liie surface that part of the Sin- 
clair operation appears a simple one. 
If you Write to the Cambridge head- 
quarters or telephone with a tet^hni- 
cal enquiry, nine times out of 10 you 
will be given a prompt, helpful 
answer- 
Behind the scf^nes, however, it 
resembles organised chaos, As the 
only technical adviser for Sinclairf 
Miss Bramley has to deal with all the 
letters and telephone cells on the 
subject. On an average day sho 
handles between 30 and 50 letters 
and calls. 

About a year ago she was receiv- 
ing something in the region of 20 to 
30 letters and calls a week, which 
shows how much ZX-81 sales have 
increased in thatime. 

People of every age like to know 
about the ZX-81, ranging from 



schoolchildren who have just start- 
ed usinK the machine to middle-agEHi 
people verging on retirement who 
do not want to let their brains go 
Stale, through to the elderly who find 
tackling some such new concept 
an interesting challenge, 

"If children write or telephone me, 
1 will take extra trouble to sort out 
their problems because, after all, 
they are the adults of tomorrow who 
will be using this technology all the 
more", she says. 

With such a wide range of people 
wanting information, it is inevitable 
that they will make a variety of 
requests and need many different 
problems solving, 

"The biggest query is undoubtedly 
from people asking about cassette 
loading and almost always it is 
because people are using a recorder 
which is not compatible", she adds. 

To cope with the demand generat- 
ed by that query, a standard letter 
has been devised which tells the 
user how to set the correct signal 
level, the correct t^fpeof jackplug to 
use, how to avoid noise from mains 
being recorded on to the tape, and 
how to align the tape properly 
against the playlwck head. 

With the letter is also sent a list of 
cassette recorders which have 
proved to be compatible with the 
ZX-81 and which produce the best 
results. 

The process of answering written 
enquiries is time-t.:onsuming. It 
starts at the Cambridge King's 
Parade HQ where the letters arrive. 
Once opened, a small team of people 




.Rulh Bramley: up (o ,'>f !■ i i ■' n ts f j Ju y 
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inside 
Sinclair 



ig the lady 
3 than her 
rf problems 

with by one woman, Ruth 
Bramley. Here we look at 
how she manages to cope 




sort them into various catH^ories. 
Many requirt^ a standard brochure 
about tho computer containing 
details about both the hardware and 
applications software available and 
how to order goods, 

Anything of ti remotely technical 
nature i^oes straight to Miss 
Bramley, Others are sent to her 
Dquivalfjnt in the sales, engineering, 
production and complaints depart- 
ments, 

"I like to have the letters in and 
out the same day, otherwise 1 accu- 
mulate an enormous backlog", she 
explains. 

Most of the letters are helping 
people with programming problems, 
With programming forming part of 
her mathematics degree course, 
logHther with a spell with a software 
house, she is unlikely to experience 
great difficulty. 

"Many of the programming 
enquiries are irom people, often 
children, wanting to know how to 
deal with data read and store. There 
are two standard letters we send 
dealing with cassette loading diffi- 
culties, probi*jms experienced with 
the leK RAM pack, and hints on how 
to save and load with the ZX-Bi . 

"If there is anything really specific 
which requires a separate answer, 1 
will see what needs to be done and 
send a reply", she says. 

If she receives a number of queries 
about one subject, she considers 
compiling a new standard letter to 
solve the problem. 

The only queries in her sphere 
which she sometimes finds difficult 



to handle are those connected with 
engineering, Yet there is no problem 
Ihert!. because she can go to tha 
engineers at any time. 

Questions she deals with alone 
include modification of the ZX-81 
and enquiries about the circuit in the 
machine. 

Her secretary deals with the 
general administration of the small 
technical enquiries department but 
the two share an office with five 
girls comprising the sales and 
administrative department. 

If she is particularly inundated 
with paperwork and is unable to 
answer a telephone enquiry, the 
other girls are capable of dealing 
with basic technical questions, like 
saving and loading. 

The method of handling enquiries 
by telephone is just as efficient as 
dealing with the mounds of maih 
Since December she has set up a 
logging system recording every tele- 
phone enquiry with which she deal s. 
For each call she answers she notes 
the date on which it tjccurred. the 
time of day, the caller, and the points 
the caller makes — in her own code. 

Frequently callers telephone 
again and her log enables her to find 
quicklyand easily what the previous 
enq uiry was about. 

At the moment there are no plans 
to employ another technical expert 
to lessen the workload but if interest 
in the ZX^l continues to grow as 
much this year as it did last year, it 
will not be long before the technical 
advice department expands to keep 
customers satisfied. 
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HILDERBAY LTD PROFESSIONAL SOFTWARE 



ff you don 't beJ le ve that th e Si ncia i r 2X81 can do real wor k, 
come and see us at the Computer Fair E;<lTibitbn , Earls Court 
(23rd-25th April) and the ZX Micro Fair, Central HaJI , 
Wfestminster, Loodon SWl (30th ApnI-lst May). 

ZX81 &> 16K SOFTWARE: Reviewed in "Your Computer"{Feb, 1982). 

* Payrol I for u p to 30 em ployees . Meets a f1 reg u lat ions 1 25 . 

* Stock CofTtrol Fast, big, arid versatile £25 

* BudgettlS. 

* CritiMf Path Analysis Up to 500acti vities £ 1 5, 

* VAT & Mortgage & Loan C 8 . 

* GOLD: A really good adventure: together with the intriguing 
"PickaWbrd.ES. 

* RELIABLE 16KRAM PackfortheZX8l£42, 

* BEAM SCAN : Bea m a na lysis for a rch itects a n d en g i neers £25. 

* APPLE II Payroll: £35 

* H E WLETT P AC K AR D 9S45B; Superspl i ne (general p u rpose 
interpolaiion and tabulation), 

* MEMOTECH64KMennopak£79, 

DO YOLT HAVE DFFCULTY LOADING TAPES! Wfehavethe answers; 

and for well under £10. 

Contact ustormoredetafis 

CROFTON PROFESSIONAL KEYBOARDS, MONITORS, VDU's 

Prices include VAT, Post fi Packing, COD Orders £2 eitra. 



C^JO 



TAPE HINT: Do n't use tKe first 20 seconds 

of your cassettes — most tape problems 

are found near the ends of the tape. 



COMPETITION 

W(NA 

64KMEMOTECHI 

Open tC) all purchasers of 'GOLD' 

or Ganges Pack 1 

A64K MeiDotech will be sent (ot he 

player who seflds us the highest 

score received tiy 31 July 1 982 

Monttily prizes o( blank cassettes 

TW you r program s ' 

Ffyou have already lx)Ufiht 'GOLD', 

send saefor h topy of the rules 



Mil DCfiBAV LTD 1961 



HILDERBAY LTD (YCMj, S/10 Parkway, Regents Park. London NW1 7AA. 



Telephone enquiries tor Hilderbay Ltd. will now be handled by HOLDCO LTD. 

Tel 01 2513090 



ZX81&16K SOFTWARE 

EQUATION PACK : linear and qusdraticequations, sets, equations of higher 
degree. £8. 

MATRIX ROUTINES : the matrix statements of normal basic (MAT . . .) £8. 

CALCULATOR PACK :theequivalentofRPN calculators. 40operationsand 
functions, £8. 

ELEMENTARY STATPACK : mean, variance, stand, dev., stand. err, covariance, corr. 
coeff.,anal. of variance, Im, regression £10. 

METRIC^IMPERIAL/USCONVERSIONS; length, surface, volume, weightsand 
measures, speed £6. 

TRIANGLES : complete trigs package £8. 

POLYNOMIAL EVALUATION : operations, zero's (int., real, complex)and 
Descartes £10. 

BARCHARTS FOR ARCHITECTS : a simplified version, takes away the tedious task of 
manually handlingthe problem £25. 

BANK ACCOUNT: calculate your bank charges whilst keepingyour account £5. 

HOLDCO GAMES — See our special advertisement in this magazine 

Pnces include VAT Post & Packing, COD Orders £2 extra. 

HOLDCO LTD. 

14, BRITTON STREET 

LONDON EC 1IVI5NQ 

Tel: 01 -25 13090 
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photo 
special 



Microfair mania 




MICROMANIA hit West- 
minster Central Halls again 
recently when the second 
ZX Microfair was held there. 

Our photographRr has naptured 
the atmosphere of the thronging 
crowds who had to wait up to four 
htjurs before jjeltin g into the show. 

No wonder show organiser Mike 
|ohn!itun is looking exhausti^d but 
pleased (bottom right] , . . some 7,000 
people paid 50p each to fisht their 
way round to the 70 exhibitors. 

Mike, who is pictured with his 
band of helpers, is at the moment 
planning his next Microfair which, 
to help avoid the massive queues, is 
being held over two days on Friday, 
April 30 and Saturday. May 1 . 
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zx 

81 



ZK81ZX81ZX3-IZX81ZX81ZX81ZXS1ZX81 

81 
ZX 

81 

ZX f~i () YOU have taken the plunge 

zx 1^ ^^^ bought your ZX-ai — now 

81 ^— ' what? You may have a 

iX specific use for the machine in 

^ mind or you may simply be 

3 1 fast; i nated by I he pr o spect of own - 

^ ing your own computer and keen 

Ijl ^^ learn more about it. Here are a 

81 few general hints to help you. 
zx 

81 
ZX 

^^ Don't panic 

zx if ail you know about com- 

1^ puters so far is that they usually 

ai try to take over the world in 

ZX science fiction films, da not 

1^ worry. The ZX-Bl was designed 

ai for you. You do not have to be a 

^X genius or a mathematical wizard 

yl touseil-Thiscomputer was made 

81 with the beginner in mind and 

2K will let you learn in easy stages 

2x an<i take you on to advanced 

fii computing' 

gf The ZX-ai is fairly robust and 

fx lolerant of mistakes, so nothing 

81 you do to it in ordinary use will 

?¥ cause any damage to it, or to your 

zx television or cassette recorder. 

ai Youcan enter anything you like 

1^ from the keyboard; it will not 

ZX necessarily work but it certainly 

*1 will do no harm. If the worst 

gi happens and you find strange 

zx pictures on the screens, or the 

^J keyboard will not respond, you 

^■\ pull out the power plug, wait for a 

ZX second or two, plug it beck and 

2]( your mac bine is as good as new. 

81 Remember only to do that as a 

^X last resort, because you will lose 

2jt everything you have typed-in, 

81 The programs you put in will stay 

^ tbereonly while the power is on. 

ZX 

zx Setting up 

81 The instructions for setting-up 
your computer on page seven of 



ZX81 ZXB-IZX8 1 ZXBI 




1ZX81ZXS1ZX81ZXS1Z 



manual, an aerial lead and a pair 
of cassette leads. Connect up, turn 
on the power — ^remembering to 
keep the TV volume low to save 
your eardrums — and tune to 
channel 36UHF. You may have 
slight difficulty locating the UHF 
tuner on your TV because some 
manufacturers manage to con- 
ceal it fairly skilfully, If you have 
a push-button model, switch to an 
unused channel and turn the push 
button. 

On other models the tuner is at 
the back of the set or sometimes in 
a pull -out tray at the front. Once 
you have tuned-in, you should see 
a black square in the corner of the 
screen with a white "K' like the 
picture in the manual, If the 'K' 
does not appear, double-check 
that you have everything 
plugged-in to the correct sockets 
and that power is on, then re -set 
the machine by unplugging the 
power for a second or so and try 
tuning again. 

The %' will take fractionally 
longer to appear if you have a mK 
memory connected. If the picture 
remains fuzzy or unsteady you 
may need to adjust the vertical or 
horizontal hold on the TV and 
check the aerial lead for loose 
connections. If all that fails, try 
another set before you send for a 
replacement. 

It can save family argunients if 
you c;Hn afford a separate TV for 



ZX the manual are reasonably 

®j^ comprehensive and you should 

SI normally have no problems. It is 

ZX worth checking, if you have just 

IJ opened the box, to make sure you 

91 have all the correct pieces — a 

2X ZX'fll, a power supply unit, a 

ZX8lZX8lZX81ZXaiZX81ZX81ZX81ZX81ZX81ZXBl2X8lZX81ZX81ZX81ZX8lZX&lZX3lZX&'tZX81ZX81ZX81ZXBlZXaiZX81J 



your ZX-fll; you can buy a cheap 
portable set for around £50 or 
obtain a second-hand one even 
more cheaply. Similarly, it makes 
life easier if you can find a corner 
somewhere to leave your equip- 
ment permanently set up — 
implugged. YoL will find that you 
use a few power socketsj for your 
system and a four-way block con- 
nector on a short length of exten- 
sion cable helps lo tidy trailing 
leads. 

Talking to youi- ZX<ai 

The ZX-8I, like a pocket calcu- 
lator, 'understands' numbers and 
signs like plus and minus. It is far 
more sophisticated, however, 
than a calculator and can also 
cope with letters and words — 
those on the keyboard — provided 
they are presented in the proper 
way. 

A calculator follows the rules of 
arithemtic; the ZX-ai uses an 
artificial language designed for 
computers, called Basic. There are 
many computer languages but 
Basic is a good general -purpose 
one, fairly easy for non-computer 
specialists lo learn and found 
widely on microcomputers. 

Most manufacturers have their 
own slightly different version or 
dialect of Basic and Sinclair is no 
exception. What this means, in 
practice, is that a pro^^ram — a 
series of instructions to the com- 



li 



StNCLAJR USER ApflMM2 



startin 
from scratch 
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What to do now 
you have bought 

yourSinclair 

Don't panic! Here is the Sincloir User beginners' guide 



puter— written for one machine 
will not work on another without 
some modification but if you 
understand Sinclair Basic; you can 
soon learn the minor peculiarities 
of other versions and, with a litlle 
praclice, adapt them for the 

zx-ei. 

You do not need to wail to learn 
the language to start. You can 
copy the programs you find in 
Sinclair User. A word of warning, 
Make sure you tjopy them exacti y. 
You may understand a sentence 
with a comma or a quote omitted 
but your ZX-Bl relies on those 
cues and the program will not 
work without them. 

For that reason, it is a good idea 
to SAVE a program on cassette 
tape before you press RUN and 
NEVVLiNE to make it work, That 
way, if you have made a mistake 
and you lose the program from 
the computer, you can LOAU it 
back quickly from the tape and 
look for the error, without haWng 
to type it in from the beginning- 

You can also buy a wide variety 
of com me re i ally-produced, pre- 
recorded programs on cassette 
They can vary a good deal in 
quality and you will need to read 
the reviews and use your 
judgment to choose the best, 

A good deal of the interest and 
fun of haling your own computer 
is in writing your own programs, 
which is easily as fascinating as 
playing even the best game of 
Space Invaders written by some- 



one else, The manual deal a 
thoroughly with Sinclair Basic 
but if you find it heavy going or 
not to your taste, there are plenty 
of fjooks available for the ZX-81 
Check your local bookshop and 
find one which suits you. 

Many people feel that the best 
way to learn is to plunge in at the 
deep end and see what you can 
make the computer do, Refer to 
the manual if you have difficul- 
ties. You can ignore the functions 
and calculations initially and 
experiment with PRINT state- 
ments to get the feel of your 
machine. The beauty of having 
your own computer is that you 
can learn at your own pace in the 
style which suits you best. 

Keeping your programs 

You lose the program contents 
of your computer when you turn 
off the power but you can take a 
copy of the program, because 
the ZX-81 can reproducu the 
instructions you have typed-in as 
a coded sound signal which you 
can record on to ordinary cassette 
tape. When you want to use the 
program you play it bank to the 
7.yi-Bl and it translates the coded 
sound back as your program, 

To record a program, you SAVE 
it and to play it back you LOAU it. 
Chapter 16 of the manuals tells 
you in detail how to do it. You 
may have problems occasionally 
in LOADing, usually with tapes 
ret:orded by other people. One 



way to deal with that is to wind 
the tape to the middle of the pro- 
gram and type LOAD " '" followed 
by NEWLINE, then slowly turn 
up the volume of the recorder 
with the tape running until the 
television screen shows four or 
five horizontal black bands. If you 
then re-wind the tape, the pro- 
gram should load normally at the 
volume set ting. 

Carry on computin;; 

Finally. a health warning. Apart 
from any practical uses, comput- 
ing with your ZX-81 can be a very 
entertaining hobby and is almost 
certainly habit-forming. You may 
easily find yourself crouched 
over your machine, red -eyed, in 
the early hours of the morning, 
thinking that in another five 
minutes you will sort out the 
problem. Try to break that habit 
by getting Into the tresh air and 
meetirtH other Sinclair users; it 
undoubtedly will help your pro- 
gramming—and your non-r:om- 
puting friends, poor souls, will 
probably be sick to death of hear- 
ing about computers by that time 
in any case. 

By getting a ZX-ai you will find 
you have joined a not very exclu- 
sive club with many thousands of 
members, many of whom would 
be only too happy to advise you if 
you have problems. SincJuir User 
will help you to gtit in touch with 
other users by printing a list of 
clubs each month. 
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Proudly presents 



THE 

3rd LONDON 

COMPUTER 
FAIR 




APRIL 15th 16th & 17th 1982 10am - 6pm 

^^ [7pm 16lh) 

Including : Retail Exhibitors ■> Hobbyists 

Club Stands " Seminars ° Workshops 

Bring and Buy Sale [17th only) 

Admission £1.00 



POLYTECHNIC OF NORTH LONDON 

THEATRE 
■0- Opposite Holloway Rd. tube station O 

SPONSORED BY tDUCAllONAL COMPUTING , 
^1 COMPUTING TODAY and Jgl 

^L^^ r>l ^^DhLiMulcm W^^\^ 
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ZX81 
USERS 

From "BYG BYTE" comes a fully 
compatible, assembled, tested and 

guaranteed 

1 6k RAM PACK 

PLUG-IN MEMORY 



Send to Name... 
Address 



A// cheques and postal orders made payable to 

CAPS LTD 

And forward to 28 The Spain 

Petersfield, Hampshire GU32 3LA 

Allow 28 days for delivery 

WHY PAY MORE? 

Fully inclusive price each 

£34.95 
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HELLO and welcome to HELP- 
LINE- Each monlh 1 shall 
answer a selection of letters 
from my postbag on a fhHitie yf 
interest to Sinclair users. Often I 
sfiall refer to pages in the manual 
supplied with the ZX machines and 
this month the questions centre on 
chapters 27 and 28 of the ZX-fll 
manual which are about the Organ- 
isation of Memory and the System 
V'ariables. The first request, from Mr 
Adler of Harpenden is: 

"Please explain the meaning of 
an "address". How can a byte, 
which is a niunber, have an 
address?" 

An important part of a computer is 
its memory and typical micro- 
computers have several thousand 
memory locations available for 
immediate us^. Clearly each location 
needs a separate label or address to 
distinguish it from its fellows. The 
word address came into use because 
writing information to one of many 
memory locations is similar to writ- 
ing a letter to one of many people. 
Letters are sent to an address so thai 
they reach the person who lives 
there. Similarly, a computer sends 
information to the memory location 
at a given address. 

Computer addresses are simply 
whole numbers starting at zero; so, 
for example, in the unexpanded 
ZX-Bl locations to Bl 91 are used by 
the ROM. locations 6192 to 16383 are 
unused, and locations 1 63B4 to 1 7407 
are used by the RAM. The add-on 
16K RAM uses lotiations 16384 to 
32767. Only the contents of RAM 
may be altered and so users are 
generally interested in addresses 
16384 and upwards- 
Each location in memory contains 
one byte of information, A byte can 
be thought of as a whole number 
between and 235 inclusive. In prac- 
tice, the word byte is often also used 
to mean a "location in memory" as 
well as to mean the number which is 
stored at that location. Thus if loca- 
tion 1 7QO0 contains 34, we might say 
"byte 17000 is 34". 

The next question, from Mr 
Lypartin of Paignton develops our 
theme; 
"I am keen to understand how 



my ZX-S1 works but as a beginner I 
am perplexed by the manner in 
which addresses are stored in the 

system variables- I know, for 
example, that D-FILE is the bejtin-^ 
ning of the display fUe — but how is 
thatinformalion stored?" 

The area at the bottom of RAM 
between 163B4 and 16503 holds the 
system variables and is followed by 
the program area, starting at 1650^. 
The display file is next but as pro- 
grams can vary in length, the d isplay 
file does not start at a fixed address. 
The ZX^l keeps track of it by 
storing the current value of the 
starting address in D-FILE. 

If you look at page 178 of the 
manual you will see that the value of 
D-FILE is stored at address 16396 
and so you might infer that you have 
only to look at the contents of 16396 
to find the value of D-FILE. 

Unfortunately, that is not true, 
Remember that the value of D-FILE 
is an address and that addresses are 
whole numbers, like 16384 and 17407 
and 32767. A single location can only 
hold a number between and 255 
and so two adjacent locations are 
used to store larger numbers. The 
val ue of D-FILE is given by; 
value held in 16396 + 256 * value held 
in 16397 

Any whole number between and 
65535 inclusive can be stored using 
this system. 

The value held at an address can 
be found by PEEKing at it and so you 
can PRINT the value of D-FILE by 
entering; 

PRINT PEEK 16396 + 256 * PEEK 
1639? 

You may know that the contents of 
the first location in the display file is 
always 1 1 B and you can show that by 
entering; 

PRINT PEEK [PEEK 16396 + 256 * 
PEEK 16397} 

Finally, I have been asked many 
times if there is a simple way of 
allowing two programs to use the 
same variables^ Mr Peters of Black- 
pool asks; 

"I want to write several pro- 
grams which use the same data but 
there seems to be no way to do so 
using the Sinclair functions. Do I 
have to write routine! to save and 



Andrew Hewson, author of 
Hints & Tips for the ZXSO 
and Hints 5- Tips for the 
ZX-81, answers questions on 
hartiware and software for 

Questions 
organise 





?M^Mi-^4 



^m^^ 



fi'i 



Andrew Hewson; with the right advice. 
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Sinclair ZX computers. 
Please address your prob- 
lems, queries and comments 
to Andrew at 7 Grahame 
Close, Blewbury, Oxon. 

on how to 



; memory 




. J^ -><-->. / . ^*i 





load daU on cassette or is there 
some w*y of passing data between 
programs directly? 

There is. The trick is to alter the 
RAMTOP system variable to giva 
you some space at the lop of RAM 
which is out of reach of the Sinclair 
system in normal use. Your first pro- 
gram can then copy data into the 
area above RAMTOP. You can then 
load a second program, replaci ng the 
first, but the data saved above RAM - 
TOP will still be intact. The second 
program can then copy the data back 
into its own variables area. 

Let us take the job step by step. All 
the calculations following refer to 
the un expanded ZX-Bt with values 
for the leK expansion in square 
brackets where they are different. 

• Moving RAMTOP, Suppose you 
want to pass a 10-element array 
between programs. A single-dimen- 
sional array occupies five bytes per 
element plus another six making 56 
bytes in all, and so you need at least 
56 bytes above RAMTOP. 

When you switch on your ZX-81, 
RAMTOP is set aulomalically to one 
more than the top of RAM, i e.. 1 7406 
[32768 with the 16K RAM). The 
address is stored as a system vari- 
able at 1B3B0 and 16389 as the values 
and B8 respectively [0 and 1281, 
because + 256 * 68 ^ 17408 [0 + 256 * 
128^32768]. 

You can use your ZX-Ql to calcu- 
late the new value to be POKEd into 
lb388 by entering; 
PRINT 1740e-N-256* INT([l740e- 

Ny2S6] 
[PRINT 327&B-N -256 *INT(13276B 

-N)/256]] 
Using N = 56 for our example gives 

200. 

The value to be POKEd into 16389 
is given by: 

PR] NT INT ([1 7408 - N)/256) 
[PRINT INT [[327m - N)/256)[ 
In our example the result is 6? [1 2B]. 

The ZX^l will ignore any altera- 
tions to RAMTOP until you enter 
NEW, so do so at that point. Of 
course, if you have a program in your 
machine you should SAVE it first. 
• Finding your array, V^ariables are 
stored at the address held in VARS at 
16400 and 16401 so you can PRINT 



the current value by entering'. 
PRINT PEEK 1640O-I-256* PEEK 
lfi40t 

• Saving an array above RAMTOP. 
The followinj; program demon- 
strates the technique; 
10D]MA(10) 

20FORI = 1T010 

30LETA[I]==I 

40 NEXT 1 

50 LET ] = PEEK 16400 + 25t) * PEEK 

16401 

m LET K = PEEK 163aB + 256 * PEEK 

\mm 

70 FOR 1=0 TO 55 
80POKE(K+l),PEEKa + IJ 
90 NEXT I 

Lines 10 to 40 assign the array and 
set its values to 1 ...lO — these values 
have been chosen for the purpusey of 
this demonstration and have no 
special significance. Line 50 stores 
the value of VARS in | and liny BO 
stores the value of RAMTOP in K. 
The loop at lines 70 to 90 copies the 
contents of the array above 
RAMTOP. 

• Retrieving an array from above 
RAMTOP. Now delete the first pro- 
gram and enter the following; 

10 DIM A| 10] 

50 LET 1 = PEEK 1 6400 + 258 * PEEK 

16401 

60 LET K = PEEK 16388 ■«■ 256 * PEEK 

16389 

70FORI = 0TO55 

80 POKE EJ + 1), PEEK |K + [) 

90 NEXT I 

too FOR 1 = 1 TO 10 

no PRINT A( I) 

120NEXT1 

In this program the array is assign- 
ed and 1 and K are set to VARS and 
RAMTOP as before but the loop at 
lines 50 to 780 now copies the data 
from above RAMTOP to the vari- 
ables area. The loop at lines 100 to 
120 PRINTS the val ues of the array as 
set by the first program. 

In each case, lines 50 to 90 repre- 
sent the essential part of the program 
but it is important to assign the array 
at Ihe beginninfj! of the program, so 
that it lies at the bottom of the vari- 
ables area. The same technique 
works for ordinary variables but 
strings cannot, in general, be copied 
in this manner, because they can 
move around in RAM, 
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^^ Sigma 
^ Technical 
X Pr ess 

^^^^^^^^^H Tfit? UK Sofr^are Publisher! 

BYTEING DEEPER 
INTO YOUR ZX81 

by M. Harrison 




Mark Harrison 



The ZXB^ Siicrocompuler rs now, debaiedly, the fastesi 
selling personal Computer in the U.K. LfnfortMnalply, (he 
us^r '« ma n ua E ra n n oi a ns we r ^ 1 1 1 hf? qu est i r»n s^ nd probl^ mb 
that irii^ when using thf>2XB1, Alw. the uver'i> manual give» 
the di^tinci impression, of being wrilien by an engineer, for 
engineers . . . noi for ihe average user of rhe ZXB1 . The only 
way you can s«e the manual is by buying the machfne. 
BYTEING DEEPER INTO VOUR ZXBl iuppiemp ntF. tht- ZX81 
mdnudl ind provides an exreFlent introduction <o tomputer 
programming, h starts from first principles, and, by 
reference to over 30 carefully fjraded examples, progresses 
to some of (he rrvo^i advanred tnrhniques u^^^ble on (hib 
computer. It presents detarled projects in,d programs for the 
user to -solve; each of these is sijirable for domesli'C us^ (e.g. 
games, personal data banks, and homework aid$|, All bul 
two programs will run on ZXQO- 

Oetetuber 1961 160pp 

0905104 1J7 paper onlv £4.95 



^'*'v Distributed by 

1807 i\JLn 1082 lohn W iky & S ons L imi ted ^ 

yyr^J •*J^lf*> Lane <:hKhe>.ter Sussex POl<) 1UD 



ADULT GAMES 

tOtt JADIJD WNDS t*0 
tAJtt Fl Oi* 5«CI*LrrT 




f 



ACNE WASECTOHV SMUT HtTLER 



DOLE ROYAL fUUSH REAGAN PaTTQflS 



♦ECUCTIDN (OHrtPVON DlltH tlLftCiPUBt 



OWIMiJO* 0O« 



Dl niATH #(» 






THE BIRLE 



GENEStS ADAM,'. EVE NOAH PLAGUES EXDOUS 



HolyMo3«« SODOM OOCIATH XtNAH BelMehann 



pin*i inclu^v bainrra oMiiD inProi, rwrottmnly [^i^r^y* jHhftf^iioftK pp»Poq»it po<|i.fl|i 



ZX81 



ZX81 



JOIN 



fngland 



ZX-GUARANTEED 

fCLl : B IS Dt VOTED EXCLUSIVELY TO ZXS I) 



ALL GAMES. PR CXiS. CiLARANTRED ERROR- 
FREF. ZX-GUARANTEED IS NOT Jl.\ST(]AMES. 

IT \S INTENDED TO BE EDi:( ATIONAL. 
INCLUDES ARTICLES ON RASIC, PEEK. POKE. 

MACHINE CODE, ELK KER FREE 
PROGRAMMINCJ, HINTS ANDTIPS. ETC. ETC, 

MEMBERSHIP IS APRIL TO APRIL, IF YOU 

JOIN LATE, CURRENT YEARS BACK ISSUES 

WILL BE SENT, 

MEMBERSHJP£5PERYEARfEUROPE£6,50) 

AERM AIL OUTSIDE EU ROPE £ 10 

PLEASE MAKECHEQUES/PC/DRAFTS 
PAYABLE TO: ZX-GUARANTEED. 

SAMPLF- LAST YEARS BACK rSSUE£ I PLUS 
SAE OR SAE FOR DETAILS, 



CA.BOBKER 

29CHADDERTONDRJVE.UNSWORTHY, 

BURY,LANCS. 

TEL: 06 1 -766 57 12 
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For SubscriptJon Form 
- ^ . see page 64 



Lack of ZX81 memory 
giving 3?uu lieaxiaches ..? 




The Memotech 64K Memopak 

The growth of interest in computer use caused bytlie introduction of the Sinclair ZX81 lias made new and 
exciting demands on the ingenuity of electronic engineers. At Memotecti we have focused our attention 
on the design of an inexpensive, reliable memory extension. 

The Memopak is a 64K RAM pack which extends the memory of the ZXS1 by a further 56K. Following 
the success of our 48K memory board the new memory extension is designed to be within the price range 
expected by Sinclair users. It plugs directly into the taack of the 2X81 and does not inhibit the use of the 
printer or other add-on boards. There is no need for an additional power supply or for leads. 

The Memopak together with the ZX81 gives a full 64K, which is neither switched nor paged, and is 
directly addressable. The unit is user transparent and accepts such basic commands as 10 DIM A(9000) 
0-8K ...Sinclair ROM 

8-16K... This section of memory switches in or out in 4K blocks to leave space for memory mapping, holds 
its contents during cassette loads, allows communication between programmes, and can be used to run 
assembly language routines. 

16-32K..This area can be used for basic programmes 
and assembly language routines. 
32'64K...32K of RAM memory for basic variables and large arrays. 

With the Memopak extension the ZX81 is transformed into 
a powerful computer, suitable for busines.^ leisure and educational 
use, at a fraction of the cost of comparaoie systems. 



|u»guiiii!||iss::8SK;::i 

g^iiJilggBliJiiiSJlilai 
i^AmiaKKaaaaaaiua 

focnoTccn 




Memotech Ltd 
3 Collins Street 
Oxford* QX41XL 
Tel • 722102/3/4/5 



Please debit my 
BARCLArCARD 
ACCESS' 
account number 



Pfease rush me: 



Quantity Price 



Total 



"Please aeiBit 
Mfj'Cttcver dot% not apjDiY 



Signature 



Dsle 



64K RAM, Assembled 




ESS.fiS 




HINTS & TIPS FOR ZX81 

itKJi.JX fir ANOflfW tifWSONi 




£4.25 




Stock Control Progtramme 




e 2S.0O 




Payroll Programme 




e 2S.O0 





NAME 



ADDRESS 



VAT :a 1S% 

Posiage 

Sill TOTAL 



£2.00 



To: Memotech Ltd., 3 Collins Street, Oxford, 0X4 1XL Tetephone (0865) 722102 
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"THE BEST ZX81 BOOK" 



ZX81 
COMPANION 




LINSAC 



ISBNO907Z1101 T 



Price C7 .95 



If vou have a SinclalrZXB 1 and want to use n to its fuli potential 
then, as the experts ha ve ail agreed, this is the book for you 1 1 
contains detailed guidelirEsand documented pro-gcams inthe 
areas of gaming., information retrieval and education, as well as a 
unique listmgof the 8K ROM for machine code applications. 

Far and away the best .. . once again Linaac has produced the 

booJc. for I h e s Bfi pu B e nd of th e m arke t '.- Vowf Compulse/. 
November V98J . 

TheZX8 J Companion is b most pfof essiorial product . . . with many 
good il liistrat I- ve programs, tipsanid warnings', -ftftrcafton 
fquipment October 198} 

' Bob Maunders attempt to s^ow meaningtul uses of tha 
machine is brilliantly successful ... thouahtfully written, detailed 
and Illustrated with meaningful program?.. To conclude -the 
book i 5 d ef i nitely a n ou t sta ndin g ly u sef u I second step for the Z K8 1 
user .-£{fiX3rfonafZXaO/S1 Users Group Newsletter SeprembBr 
J9Bl 



Send your cheque far £7.95 (inciudes UK pBip) to: 



LINSAC (SU) 



6@ Barker Road, Unthorpw-, 
Middlesbrough TS5 5ES 



jsiBrrihied, f'esmtf *rt) tasid 
£37 50 inc PftP 








f^.-„ 






quality games and special technitiues 

the widest range available from one supplier 1 




Mw»iC 2- 

NJgntmgfs Park 
High R«i. liTiphici 
Spies iittradtrs 

ipKi \««nait Mil 

Briikeui iBii 

Plintiaids 

Scrull/ 

Htling Rilir 1 ■ 

UlS 

Sllrtrik 

Million (Kf 

Un Dhp 
Fruil MatMnt 
4nd F^nloon 
Spscii Rescue 
mttttm 

30 "0"* 'X'l 
■f CtnilKt Four 

flisemfil^f B1 ■■i...-.y 
Altflinbly 13 , .!,„, 
Hit. Ldr/0, •iiiirta 



IK 

-t6K 

14K 

IfiK 

IK 

3K 

'1GK 






a 95 

£3 95 

li 95 
n95 
£4 95 
E3 45 

£2 95 
E3 95 

E4.95 



IE« E5.95' 



C3 95 
£4 95 



iS4( £5. as 

1K £5 95 

3K £8 95 

IK £100 



^ Nc hirdwjr» madllititkins 



S,A,E, for catalogue 
All programs supplied cr* 
cassette with inatructions 
Send femUlance witti ofOBf 
(Chequa, P O. Card No,| to:- 

DtnH S.U. 

2i SpHfs Cleu 

KlW*t« 

Sallhull 

Wflsl Midlands B»3 9ti 
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THE INTRODUCTION of the 
ZX-Bl into an educational 
environment has greater value 
than many people imagine. 11 may 
look like a toy— and perhaps 
deserved the label when first intro- 
duced — but independent suppliers 
have joined forces with Sinclair lo 
produce en impressive array of add- 
ons which enhance the machine con- 
siderably, RAM expansion, high- 
quality software and peripherals 
mean the ZX-Bl is capable of sophis- 
ticated operations. 

From simple awareness to pro- 
gram writing and word processing, 
the ZX-81 has value and can with- 
stand a surprising amount of robust 
hands-on use, given a certain 
amount of attention with a soldering 
iron. The beauty of this particular 
micro is, of course, its price. Educa- 
tional suppliers include Sinclair 
Research. Griffin and George and W 
H Smith, all of which offer the of fical 
range of hardware and software, 
most with educational discounts, 

For the same price as the Pel or 
Apple, for instance, you could buy 10 
ZX-Bls, providing a greater spread 
of usage. The machine obviously has 
limitations — the absence of di&c 
storage, for example — and cannot 
compare to the ver&atility of some of 
the more powerful micros but it per- 
formsadmirablywithinitsscope. 

Students at North London Poly- 
technic and at many other higher 
education establishments consider 
the ZX-et to be a standard piece of 
equipment, somethina without 
which they cannot manage to 
handle standard number-crunching, 
program analysis and computing/ 
statistical study in specific subject 
applications. 

At the other end of the curriculum, 
the ZX-81 is a useful tool in primary 
education. The only disadvantage 
might be the keying-in of input — the 
touch-sensitive keyboard may prove 
difficult for younger children to use. 
The cost of the ZX-fll is well within 
the limited budget of a primary 
school and is a worthwhile invest- 
ment to enable children to develop 
an awareness and can be used to pre- 
sent material in an unusual and 
interesting way. 

SINCLAIR USER April i 982 



Why Sinclairs are 
such a smash hit 

From primaries to polytechnics , . the whole 
f^ducation spectrum is using ZX-81s 




Sheffjef J .schoo/chiJdren and their ZX-31 

One branch of the Youth Oppor- 
tunities Programme aims to give 
hands-on experience to a number of 
unemployed teenagers. Using two 
ZX-81S, the youngsters tried simple 
programming techniques, gaining a 
valuable awareness of what a com- 
puter is capable of doing. Some of the 
users have written their own pro- 
grams and developed some interest- 
ing applications, including control 
experiments. 

One school which, despite a long 
wait for delivery of two ZX-fll s, is 
now using the micros happily is 
Arbourthorne Middle School, 
Sheffield, Originally, it was intend- 
ed to use the ZX-81 s for staff 
familiarisation in computer hard- 
ware and programming techniques. 
Stephen Dommett, a member of 
staff keen to promote the use of 
micros in the school, decided to try 
the equipment with his pupils;. 

Together with a series of home- 
designed work sheets, he was 



enoouraaed by pupil response 
Interested children in his class 
arrived early, worked through their 
lunch break and stayed after hours. 
He had this to say about his 
experience: 

"The single-stroke keywords? Con- 
fusing at first, I admit, but it takes 
about two minutes to get the idea 
and it makes children's typing much 
faster. Non-standard Basic? Who 
cares? By the time children using the 
ZX-81iS are ready for something with 
disc drives and high-resolution 
colour graphics, all the machines 
and languages will have developed 
anyway". 

After only a short period of work 
with the ZX-81 s, Uommett makes 
the f o I low i ng obse r V a t ions : 
• Computer programming is a valid 
subject for ll-year-olds^possibly 
younger. They have lo discipline 



fcnntjnued on puge2aj 




^9*?: 



fccHitinued fmm page 27) 

their thoughts to use the language, 
yel creativity and imagination are 
also required, and rewarded, when a 
program works. 

• The Sinclair is the ideal machine 
to start, not just because you can 
afford sufficient of them lo make it 
worthwhile but because of the 
single-stroke keywords and user- 
friendly Basic. 

"We do not envisage our ZX-Gls 
being used solely for learning pro- 
gramming, II is just that educational 
programs take longer to develop ". In 
fact, because of increased usage and 
interest in the ZX-81, there is now a 
significant number of educational 
packages, both commercial and 
home-produced. The educational 
users group. EZUG, produces a 
comprehensive list of programs 
available. 

"The plan for this academic year", 
he comments, "is for all interested 



pupils to start programming and for 
every child in the school to lay hands 
on a micro for a few minutes each 
week, playing games which will be 
entertaining and useful, Only time 
will tell if it works but it will have 
been fun for me, too". 

The ZX-81 is, there can be no 
doubt, a sound microcomputer. The 
PCB is Z-80-based and can cope with 
the majority of tasks. The area which 
causes concern, however, when one 
talks about continued usage with 
children, is the connections and 
sockets at the back and sides of the 
machine. 

One hint is to solder the powder 
supply end UHF lead for video out- 
put into the main body of the ZX-Ql, 
That prevents program crashes, 
especially in the unstable environ- 
ment of a school classroom. 

The same is true lor the RAM 
expansion packs now availabli^^ — -up 
to 4aK — which greatly enhance the 



capabilities of the machine. The con- 
nection at the rear is vulnerable and 
it is advisable to construct some kind 
of base to which the micro and 
expansion packs can be attached. 
Another advisable amendment to 
the basic system is the addition of a 
mechanical QWERTY keyboard. 

With those changes, however, you 
are no longer considering a £70 
micro but one more in the region of 
£150. You then have to consider the 
point of buying an inexpensive 
system compared to something like 
the Atom or BBC machine which is 
more expensive initially but gives 
you a more sophisticated tool with- 
out the need for add-ons. 

All things considered, the ZX-ai 
has an important role to play in the 
classroom, within its inherent physi- 
cal limitations When the sockets are 
secured and more RAM added, you 
have a useful piece of equipment — 
there is no doubt about that. 
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HINTS & TIPS forlheZX61 
by ANDREW HEWSON 

■f hhkJ laiiit and quiiir Iiiv.-ina1iniii . a ver> inFtpemi w way tvl'ncqiitring mitrnhlj 
ofpr^jramnnBgeipfnencc"'- VOL'g COMPUTER Mm 81, 
"Eiccllnii . . . ktn-ijood valutfformorifv"- SYNC'. 

ClujictTTS on- Saving SpKt.. Undrretandinsilif [Jisplaj File. Cflfivtning 
iX8&PiT«raiii£. . . Chiinirni Prajrams (jwsi ttali btlwiren pfCismnSr cil I 

mhrouti nes lJunn.-jsM(((. fstabljsh iJait niB) ... Mfliihifte Code ft-Qf rams (wnlf, 
Icatt.edit, siveindcltbug machnne tud*). 

RoulLneiWJdtifu^raTnsan: i«.-aiHTFj llbrnJlj ihumKhoutlhc It m and the final 
chapWf HHtiHtiuriwclve yscful, inltr«1.l:n63iinifnttnlainmKpR-iEraini. 

16K HAM £37.50 

AtopnuaJiij *JiJ-on I S K d> b jm it menvcrf 
spcL-iil I J. *si|jn5d fcrthif.?;XfiJ Sinvpljiplup. 
in W th* pon attht baek-of yiuurSniL-lair.Cjifl 
be u»ed in ccmiunc-tiiM i»i iFi (hf /X pfintfr 
N«ll)' pHclE4|t£(t m 1 hlirk pia>.[iL' shpl I ici 
HiaDch foutZXt-l (ncrediWs Mluf . wh> pay 
mDrt? 

MEMOPACK 64K RAM £79.00 

tScv(lQpcdbyMfrni:MKli1hisflmaiiii|jfi4KRAM ncL-slMmestrnpowtr supply, 
SiirpI} pJugin«;iiJj. and llrmly imoihe rearpon of jyur ^XS I . fan he wwiJ.wiih 
thcZTi pfinwrjind cHheraidd.onhiinJ'Wflrt. 
Ju<4 li3<ik<<l llin: ft3iai«$ 

* ti<!6K nnbt swiiclKdinuiclDiil in 4K blocks In tcavi!5p!«» fiirniEiiiary 
mappiiq. 

* I 2-16 K Mil t* protected againsii.iiTWntingilurintioidiiigironn.'^SSd.tc. 
« Dif«iJ> *ddmsableaiidin«rininsparcnt 

* epic I^Kof*iaHcpfO(jr>nuiTTi. 

ZdO DP CODES £1.45 

A nnj.(( fijrihf ttijinnfi: jiid itur c ^ pericntLiJ pnisrj.miiKralikL'. Thii handv rcidj- 
reelicWrTlnh all 600 plus /mm!u:\iiin L«k in-slnKliMiiindLSiimal and 
Iw^BdwiniflJ »iih thtir rnnemoniiri. F^th OpL"odciaiiipcifti.-irj -cipJaJneJarnl 
CTTiM-iilcreiKed. SupptiEd in apraiRntvriranspireni uiiJJei for easy refriseiH'* and 
durabilitv. 




16K SOFTWARE SPACE INTRUDERS £4.95 

■W al icn itiips in sBL-h squiiditm. .\]J iKln in. 

Jitplay. A.iiri;>mnliiropii4>n-Uieni[M;hiiif ^ ^ 

plfl)Sii!«;if.ciinyiJudoh*iifT','Writ[L'niit ^ '^ J* ^ 

maL-hinefotJefor!,ijpprliistfun, Squmimn ^ _% ^ 

aJ)«rK|uidnona(istl( jourptMiium, ThrM ' ; 

ISsiT h3S^. Fu 1 1 w.-urr d iijilav . * 

PROGRAMMERS jUrl ^.^ '^'tL a 

TOOLKIT £6.50 -■* 

Arf Siju » riling urn r own prngranixfiirihe 
ZXIi I'Then use ourTOOl.KlT iitdoihe 
JontiryiiiDrk, fopy H iiii«) K A M hcliane you 
iian work then ymu will have it .Bl your 
rinyertips. Cfimprehcnsi s'F LIN E 
KEMIMBER lr)i.-|utlpn^CiOTOs.ari(|| 
OOSlBs, E.OAD, EDiT und m N machine 
ectJfhproitranB; INSPECT lh*ZX8 I ^y^m 
rD'Ulinrs;COPV Ihem iitj^RAM and 
PATrHand-mEXTFNDllicmLFINDs 
jjvcn piece [sr&iwictusdeaiiHd REPLACE ill 
iKs:urfLiiLn iilic mme blocJts iH" HasK- llneF 
wiibhUJI 

LANGUAGE DICTlOFilARy 

Now yL>in;-jin;(hnHtnj<:t\<>urLivniF|i|([|:sh French. fiisJiih Anything ()w,1wnn«rj 
with t.ui L.'^Ntit.ACiE DJcriONARY L'PD.^Tf, (Jif «-n tri«, SE.A RcH lor a 

*OPt].fRE.MEa new iJitlionjiry and S.AVF. lion iapcjJI wiih llH^ vtmc lully- 
drlBiled prtijrjm 

IK STATISTICS £3.75 

Thfc* prtitrain* un I he QneL;4s.*rie. 

J t 1 -Si;a!i3(ii.-¥-pnniatht gurrtni mean and stumJiKldcviaticHiifteJifchvaliicn 
entfned. 
ti Rtsrtssion-ptifitsihr current main und-standjid ikviqlidii nfiJit yand * 

vaJurtinJiht intercept and ilnpr ni"[be refm'SiLin line. 
ill Tfifrtd - pnnlsthe curfcni nH-flnand standard dtwi^tiun ot'the v amj M-ilim. 
andlhe mleici-pi anijijsjpciil the trrndJint*, 
2| ("HI Syt-iAREDTESl - pnnis lhej;un*f»i I'iilue oflJic Chi iQ(j*mJ ^tatitticand 
llicctiirentsaniplc^iir. 




£3.75 



1> !.iR ^PH PL (JT -pltSsB graph ofdatatlUffrKl from the iqyboard 

Cheque with order or quote Access or Barciaycard number to- 
HEWSO IV CONSULTANTS, DEPT SU, 7 GflAHAME CLOSE, BLEWBURY OIDCOT OXON OXIU 9QE 

Tel; f0235} 850075. 
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ZX81 SOFTWARE FROM VIDEO SOFTWARE LTD 1K&16K 



16K SOFTWARE 

VIDEO-SKETCH (ZX81 only) Move tha cursor to anv 

part of the screen, Draw or rub-out as you move it. Miwin 

text or graphics. Sa^re pictuft in memorv. Save picture 

sequence on cassette 

VIDEO-PLAN 1ZXS1 Only) Performs The function of an 

analysis book Arithmetic functions include addition, 

subtraction, multiplication, 

VtDEO-AD. Rotating display of 1 6 pages of advertising 

maierol, Set-iip your own pages and change ttnem as 

and when required. 

VIDEO-GRAPH Planning and design aid. Create 

pictures/ctiarts/grapJis and stofe within the program. 

VIDEO-VIEW. Do it yourself teletext Create pages of 

data. Store them with in the program 

VIDEO-MAP jZX&l oniy)- Educational game based on 

maps. Navigate your plane to its destination 

FO.flCE-FIELD {ZX81 only!. Animated bon^bardment 

game. 

SPACE-RACE (ZX31 onlyl. Pafty game for eight 

players. 

TEST-MATCH Realistic simulation of a test match 

senes- Dynamic scoreboard. 

FOOTBALL-LEAGUE. Realistic simulation of an entire 

season. Every match played artd results shown witti 

progressive league table. 

STO C K - M A R K E T j ZX8 1 only). An exciting ga me of ski I ( 

and judgement. Buy andsfeU Stocks and sheres as prices 

change in response to world events 

PACK 1 -VIDEO-PLAN + VIDEO-AD 

PACK 2 -VIOEO-VIEW + VIDEO GRAPH 

GAMESET- VIDeO-MAPt5 GAMSS 

IK PARTY TRICKS (ZXei only! 

Personaica 



PRICE 

7.95 

7.95 

795 
C5.95 
5.95 
S.9& 
3,95 
395 
395 

395 



395 
17.95 
13.95 
1 9.95 

4 95 



NEW 



NEW VIDEO-INDEX 

Q, Howdoyou store 57,000 characters in a 16K RAM 

A Use VIDEO-INDEX, 

Catalogue your cassettes, your record collection, references to 

magazine- articles. Amaiiiigly versatile. Capacity for 1,000 
individual references each of which can generate 57 characters of 
test t . Powe rf u I s ea rch f a c i I it ies on ce tfi e i r>dex h as been crea t ed 
How IE ri done? The system cannot really fit 57,000 characters 
in a 16K BAM. It gives the illusion of doing so by eliminating 
ciupiicstes. Fof instance in an index of articlaa in computer 
magajines about the ZXSI certain words occur time and again, 
VIDEO-INDEX detects these duplications and thereby conserve* 
space. 

What do you get? 

1 . A nnrachine code master program which sits at the top of RAM 

This IS initially loaded like a BASIC program,- 

2 A demonstration index containing 1,000 references to articles 
about theZXSI in ihepopularmagaziries. 

3 A detailed instruction manual 

You may then proceed to create your own catalogues and indexes 

and save them on cassette. 

This program is fast, efficient and ingenious and is by fai- the best 

product wehaveintfodwcedforttieZXSI 

N.B. There isn't room for a commentary on this cassette so you'K 

have toread ttie manual. 
ZX81 orZXeO+'SKROM, 
ZX printer is useful but natessentiS'L Price: E9.9B 

Mail order customers add £ 1 per onder. 
Allow 28 days fordelivery. 

Cash wilhorderplease to VIDEO SOFTWARE LTD, 

Slone Lane, Kinver, 

Stourbridge, 



lers welcome during office hours. West Midlands DY7 6EO 
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ZX 80/1 
WAR! 



Price 



ZX KEYBOARD 
FULLY CASED 
WITH REPEAT KEY 




FULLY CASED KEYBOARD £3 
UNCASED KEYBOARD £2 

KEYBOARD CASE £10.95 

This is a highly professional keyboard using executive buttons as found on top quality 
computers. It has a repeat key and comes, complete in its own luxury case This is a qenume 
professional keyboard and should not be confused with toy keyboards currently available on 
the market. 



16K RAMPACKS 

MASSIVE ADD ON MEMORY 

WHY WAIT TO PAY MORE 

FAST IMMEDIATE DELIVERY 




Post to: 

DeptSCU 

Kayde Electronic Systems 

48/49 ExmouthRoad 

Great Yarmouth 

Norfolk NR30 3DPTel:0493 57a67 

Alf products include VAT are fulfy 
built and tested and come with a 

COMPLETE MONEY BACK GUARANTEE 
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Please send me HAIVIpack/sf32 95flach 

Please send me eased keyboard/s £37 95 each 

Please send me uncased keybo-ai-ct/s £27,95 each 

Pieasesendme, ...keyboard case/sC 10 95 each 

fericloseC..., 

^jams , ^^ _ 

Address,..,.,.,..., _- 



I 1 ■ i|- »< 4 1 



PfeasB add CI 50 p/p and make ehsques payeble to Kayde 

Electronic Systems. 
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for both the ZX-80 and the ZX-SI 



INTERCEPT, written for the 
ZX-80 by Ian Wright of Wey- 
bread. Diss, makeB good use ol 
POKEing to the screen. The aiin of 
the game is to destroy the enemy 
missile — a less-thEin symbol — with 
your intercept missile (*) before the 
Federation Freighter^an inverse 
plus sign — is destroyed. 

If you succeed, the Freighter 
remains on the screen with the 



message INTERCFPTEa If you do 
not, the missile hits and only the 
message DESTROYED remains. The 
game is relatively simple if no 
mistakes are made. 

The missile is launched from a 
different position each time. To 
make the game more difficult, once 
you have mastered the version as 
listed you can delete several lines, 
making, for example, D equal to 14 



and FOR F = l TO (527 - m], and 
allowing the enemy missile to move 
at random. 

Then, of course, you have the 
problem of how to make it destroy 
the Freighter each time, without 
writing more program than you can 
fit in 1 K, Yau may well like to tackle 
the problem, We would be interest- 
ed in seeing what variations on the 
game you produce* 



I 



INT«CfPT 





JOl.ETAS="S" 
20 LET D= 16 
:<0LETE=RND(fl) + 5 
4Ul,K'rA=l67y4 

WiLKTB = A 
70l-OKK=lTO5Z7 
100 PRINT "^[ space) 
no NEXT F 

12[}LETC = A + 33'D+E 

U[>LETC=C-34 

llOtKG=B1*HENGO'ID«JOO 

1 MMF G=C THEN GO TOS57 

ieolFC<ATHENSTOP 

t70POKEC,2D 

\m B. 147 

190POKEC;,24 

^oeiiNPirrAS 

;; 1 1 h A @ = FH EN GOTO 200 

22QPUKEC.(J 

:J40POKEG,0 

24.':LETB=B+1 

:i5oi.ETD=n-i 

Llt50GOSUUCODEfA$riO 

:^7ncOTDt2ni 

4BOLETE=E-2 

MO RETURN 

550LETE = E+1 

S55 RETURN 

55? PKJNT'tSHin^J INTERCEPTED 

ISHIFTSJ" 

SSaPOKRB,147 

560STUF 

5aoLETD=D-1 

590 RETURN 

WW PRINT ISHIFT A) 

DESTROYED (Sit ri-T A J" 
^iIUSTO? 



t 
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FOlIRTEEN-year-old Tim Rogers 
of Richmond, Surrey, provided 
us whh this splendid game, in 
which you have to sleer your space 
ship— a minus sign followed by a 
less-than symbol — pasl the stars 
which block your path as you whizz 
across ihe little inverse universe 
which the iK ZX^l sets up 
for you i n SLOW mode- 
Each time the computer creates 
the universe with stars, you have a 
chance to see where they are placed, 
so that when your ship enters the 



universe at a random height from 
the right, you will have some idea of 
where to steer to avoid them. 

Your sc^ore is given at the end of 
the game. Some weird thing 
happens. about which I will not warn 
you, when you hit a star. Rogers 
writes about his program: 

"In this game 1 have used nearly 
every memory-saving technique I 
know, including using PI-PI instead 
of and Pit PI instead of 1 . 

"I have also used V^AL '10" instead 
of just the number 10- I took the 



INKEYS line from Mark Charlton's 
book The Ckiteway Guide (o the 
ZX^I and ZX-80 and I think it is 
veryclever.lt works like this: 

95 LETP = P + (INKEYS = "B" OR P 
= P - P) - (INKEYS = "7" OR P = L}. 
The variable P is the position up the 
screen of the space ship, so that if 
someone is pressing '"6", the state- 
ment inside the brackets is true and 
thus returns a 1. which is added loP, i 
and as it is false — i.e., "7" not being 
pressed — O is returned and taken 
away from?". 







T 


f £^^ f -VRi- " 13" 




2 


Let s=px-pi 




3 


CLS 




10 


FOR ft = PX-PI TO L 




20 






4.3 


FnR'R=PI,PX TO UfiL ^MC" 




50 


PRINT AT XNT lRND *L +ftND ji .. IN 


T 


mND^URL -5") tURL "2",. "B' | 




30 


NEXT fl 




?© 


U^T P = H>TT fRND*t_4-RNL,«; 




SQ 


FOR P!=:URL ^^15' TO PI-PX STE 


P 


Vfil. '■-2'' 1 




3Br 


PRINT RT P .R; "-<*■ 




50 


PRT^rr RT P,, R-PT.'PT.; 




Q2 


IF PEEK ^PEEK 1639S+2S6*^PEE 


-:: 


l&^'J'^'S =15 1 Tf^HH SOTO yflU "SO© " 1 




54^ 


t ■!-; i ;•; J .■-; i [- . . ^^3 




^5 


LET P^nPir iZUr:^ c i. = '&" OR PsP- 


pj 


^ - (:enkev$s"7" or P=Lj 



. -if - 



12© LET 5 = S+PI-^PI 

130 rjexT R 

IJ-G POn G = L TO L*L 

150 NEXT G 

15e GOTd URL "5" 

2S0 PRINT RT P., R-UfiL 




LET L 



'I^'-PI 



220 IF L^PI>PI THEN GOTO L 
23Q PRINT S 



I 
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REM S©UfiRE ROQT SOLt'ER 


20 


REM iO HflRTNELL ^ £ia^ 


30 


SCROLL 


<10 


PRIKT "UHICH NUHBER £>0 YDU 


vjPNT 


ME" 


45 


SCROLL 


50 


PR IN J "TO FTHiy THE 30URRE R 


t30T OP"?" 


60 


IWPUT B 


70 


IF B<0 THEN GOTO &0 


S0 


LET f\ = INT (RND*B> +1 


30 


LET X=B^R 


100 


LET Y= (X+R) ,'a 


110 


SCROLL 


115 


PRINT Y 


1X7 


SCROLL 


120 


PRINT "ERROR IS *' ; RB5 fY-SQ 


R <BJ 


) 


1319 


IP R=Y THEN GOTO 160 


140 


LET R=V 


150 


GOTO 90 


160 


SCROLL 


1&5 


SCROLL 


170 


PRINT "THE Sl3Li>^RE ROOT IS " 


; V 





program 




IJHICH NUHBER DO VOU URNT ME 

TO FIND THE SOUftRE ROOT OP'? 

5 

ERROR IS S 

o . 4 

ERROR IS 0.4 

3.0235294. 

ERROR IS .0235394 1^ 

3.ea0e^i& 

ERROR IS . 000091554SS7 

3 

ERROR IS l,a62G452E-g 

ERROR IS 

tRROR IS 

THE SOURRE ROOT IS 3 



UHICH NUMBER DO YOU URNT HE 

TO FIND THE SOURRE ROOT OF? 

1-5 

ERROR IS .0S57S6437 

1 . 4166667 

ERROR IS .00^4531037 

1. 4142157 

ERROR IS e,lS34155E-5 

1.414ai36 

ERROR IS 4.6566iage-10 

1. 4142136 

ERROR IS 4. BS66129E--1© 

THE SOURRE ROOT IS 1.414213& 





• 

K 1 


? 


/ j 


i 

M 


/ 


; 


\ 




/ 




\. 


10 POR N=0 TO 43 




a0 PLOT 20>NI 




30 PLOT N^Sl 




40 NEXT N 




100 INPUT RS 




120 FOR X=-S TO 5 STEP - 


25 


1.2S XF Xs0 THEN NEXT X 




130 LET Y=IJRL R* 




140 IF Y<43 AND Y>-43 TH 


^N PLOT 


X*4+S0^Y>'a+Pl 




1S0 NEXT X 




160 GOTO 100 





SDUFirVE 
KCDT 

SQUARE ROOT Solver will 
work out Ihe square root of any 
number you enter U first 
guesses — line 80 — by picking any 
number between zero and the 
number chosen. The computer then 
refines that guess by division, over 
and over again, checking t^ach lime 
to see how close to the correct 
answer it is. 

Line 120 is not part of the com- 
puter checking apparatus— which 
you i;an verify by deleting the line — 
bul is there so thai you can watch the 
action of the computer as it searches 
for the correct answer. 

As the ZX-Bl has SQR function, 
the program is of little prflcti!:^! use 
but it is fascinating (orun and watch 
how quickly it finds the correct 
answer. In the two sample runs, the 
computer is looking for the square 
root of nine — (fxample one — and of 
two^ — example two. 

SKflPli 
FLETTEK 

THIS PROGRAM, which is 
fascinating to run, was written 
for a iK ZX-ei by R Easto of 
Keigate, Surrey. He describes it as 
follows; 

"The program plots the graph of 
any curve entered in the form 'X*X- 
2 +4*X' oreven'1/X'. Line 130 ia the 
heart of the program, where the VAL 
command puts Y equal to the values 
of X required by your formula 
(entered in line lOOj. The program 
allows more than one curve to be 
viewed at once." 

The three sample curves plotled 
are X*X. X*X*X+4*X*X and 39/X. Do 
not use the shift H key [**] for 
powers of X as an error will result. 
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C-.C^ Cti)=^RL. roN 



JL is u i O r' ^ - 

a© LET D=& 

30 LET D=D+D(X) 

J.e» LET C=COC>E A$ (DJ 

se s?e:TURN 

60 FRST 

?<? LET H=«& 

e© FOR B=12 TO e9 

90 LET O-iZt 

100 LET Q-(? 

110 LET D=& 

120 IF R* fD> < > " " 

130 FOR X=l TO S 

14Q LET K=0 

i60 LET K=K+1 

170 IF C<>4-5 THEN 

160 eOSUe 30 

190 GOTO 160 

£0e XP C<>4^0 THEN eOTO S'3Ct 

S10 IF K-ca THEN LET K=^ 

220 LET e*=e+K 

230 NEXT X 

^ti« LC~r B*=STR* & 

eS© L ET V = i.JR i_ Ei * i 1 1 

ae0 LET Z=URL B*(e) 

g70 IF V-1 OR V=3 THEN 



THEN GOTO 336^ 



GOTO 20Ct 



LET 0=0# 



"ao0 ir z=s OR 2=9 then let o^Qf- 



Y = 



OR Z-3 OR Z=S 



a90 IP V=S OR 
THEN LET Ci=i?--'^ 

300 IF ry-l OR Y=S OR Z=2 OR Z= 
9) flNO t¥=-2 OR Y=7 OR Z=3 OR Z = © 



) THEN LET &-&y4. 


310 


IF 0?H THEN LET H=e 


-320 


IF Q>H THEN LET H sO 


330 


NEXT B 


340 


IF H=0 THEN GOTO 443 


350 


FOR X=l TO S 


3&0 


LET D^ti 


370 


GO5U0 30 


380 


IF C- = 4S THEN GOTO 370 


390 


IF C<>40 THEN GOTO 430 


400 


FOR R=M TO D S^TEP O iX^ 


410 


LET R* ^R> ="C" 


420 


NEXT R 


430 


NEXT X ^^, 


440 


IF H350 THEN LET J =320 


450 


GOSUB 640 


460 


PRINT '■YOUR HOUE?" 


470 


INPUT G* 


4S0 


PRINT RT 16,3; '■ 


490 


FR3T 


500 


LET G=VRL G» 


510 


IF G=0 THEN GOTO e0+J 


520 


IF G<0 OR GM00 THEN GOTO 


70 
530 


FOR X=l TO 8 


540 


LET D^G 


550 


GOSUB 30 


560 


IF e=40 THEN GOTO 5SO 


570 


IF C<>45 THEN GOTO 610 


560 


FOR R=G TO D STEP &iXi 


5^0 


LET ft* tR' ="H- 


60^ 


NE XT fl 


610 


NEX I X 


520 


eOSUB &4 


^30 


GOTO 60 





OTHELLO is based on the game 
Reverjgi, which was invented 
in 1800. Reversi was played on 
o standard draughts board, using 
pieces which were doublB-sidt^d, 
black On one side, red on the other, R 
C Bell explains Jn his book Discover- 
ing Old Board Games, Shire Publi ca- 
tions Ltd, Aylesbury, l9ao, that bkck 
begins the game by placing a piece 
black side up on one of the four 
central squares an the empty board. 

Red replies by placing his first 
piece red side up on another central 
square. "The four squares are cover- 
ed in the first four turns of play and 
then the players continue alternate- 
ly, placing their pieces on a. square 
adjacent to one occupied by an 
enemy piece", says BeU. 

Any enemy pieces in a straight 
line between the latest piece placed 
and another one of the plflyer's 
pieces is then Hipped o%'er to show 
the colour of the player. The winner 
is the player with the most pieces 
when the board is covered, or when 
neither player may move. 

A member of the Nationa! ZX-eo 
and ZX-81 Users' Club, € 1 Suggett, 
of Chichester, Sussex points out. 
when discussing computer Othello, 
which is simply Reversi with a 
restriction on the opening position: 

"Most published Olhelhi pro- 
grams evaluate the best move for the 
computer to make on the basis of 






maximising the number of captures 
made with a possible extra score 
given to certain positions, such as 
the corners. 

"In fact, in the early stages of the 
game, positional play is far more 
important than making a large 
number of captures". 

This program, by Graham 
Charlton and Tim Hartnell, lends 
more weight to position than to the 
number of pieces available to con- 
vert, When you press RUN, you will 
see the board appear with the four 
first pieces in place, Yoo enter a 
move by entering the number down 
the left hand edge of the board next 
to the square where you want to 
move, then the number across the 
board of that square. Enter those 
numbers as a single number, such as 
36, then press NEWT. INK. Enter zero 
if you are unable to make a move. 

Once you have played a few 
games with the program, you might 
like to alter its slratefiy slightly by 
changing the 1 in lines 1220, 1230, 
1240, 1250. 13650 and 1270 into 3 or 
even try deleting the lines complete- 
ly, perhaps by adding 1215 GOTO 
Mm- The name Othello is copyright 
by Mine of Information, which sells 
a sophisticated ZX-Sl machine code 
program under that name, A iK 
version of the game, also in machine 
code, is available from Logan 
Software. 





&B0 

&"70 

660 

NT Tft 

70© 

■?2!a 

T4.t3 
7-50 
750 
770 

790 

330 
Sd0k 
350 

CM 

360 

370 
■5©0 
39® 

QRED 



5:.DUI 

PRINT l^T 6 
FOR F==i TD 
PrjINT RS iFi ; 
IF i0*lNT (F 

H^YX F 
RETURN 
FRST 
LET H-0 

D ta 

f6) 
«7S 

5 = 

R = 

1=1*-' 
^^ 
5S 

3<U5fo7S^il' 
GO SUB 64.0 
GOTG S0 

FOR r^l TO 100 
IF R$ (P> =;'*C" THEN 
IF fl*CF)="H" THEN 
NSXT F 

F=iINT "I SCOREC* '' 
M - o 



program 



DIM 
LET 
LE-T 
L^T 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 




D 
D 
D 
D 
D 
D 
E> 



= -11 

^-10 

-1 

= 11 



34- 
o7 



HC 



4-e 



LET 
i-ET 



3=S+1 
R-R + 1 



^/"VOU SO 



i»£34S&VtS«« 



1 

■3 
4- 
5 
6 



HC 



|23-i5&" 



1 

3 

4 
5 
6 

7 



^5 3*i5&7S^l^ 
ICCCJCCCCl 

3HNQCHHMH3 
-iHCHHHHHM^. 
SHCHHCCHH5 
SKHCCMCHHS 
7HHHCCHMH7 

1|S34&67B&3^ 



I SCQRetJ 



YOU SCORED 37 





3S 



THE CARD CAME Blackjack is 
very popular. In his book Beat 
the Odds, Microcomputer Sinm- 
latians of Cosino Gaines — Ha yd en. 
1 980— Hans Sagan says it is "pro- 
bablv Ihe most popular and most 
widely-played banking card game in 
the States. It is played in gambling 
houses, private dubs, political tlub- 
rooms, barracks, troop transports, 
back rooms of all kinds, and places 
you may never have heard of. 

John Scarnfi, in his author ative 
Scomes Encyc/opedio of Q^mes. 
agrees: "Blackjack is the most 
widely-pleyed banking card in the 
world". 



Segan says BlackJHck is "the one 
casino game where the player may 
have a chance". Part of that chance is 
based on the fact thai the cards 
removed from a pack as the game is 
played change the odds of other 
cards appearing — and knowing the 
odds can be of some benefit in decid- 
ing what to do, The player advantage 
is stymied in this version because 
the ZX-ai has somehow acquired an 
infinite, constantly-replenished 
pack of cards. 

Despite that, the computer plays 
reasonably well and will certainly 
give you a run for your money. There 
is no direct betting in the game and 




5 


REM B L iP^C K v.4)F*C.K 

tCJ HfiRTNELL 1982 




? 


LET M=e 






10 


GOTO 160 






20 


LET CR^INT 


(RN£>»11) +1 




30 


IP C^Pl-11 OND D+Cft>Sl 


rHEN L 


tl Cfl=l 






35 


LET D=D+US 






3e 


SCROLL 






37 


IF M>1 THEN 


PRINT Cfl; 


" HRS 


BEEfvJ 


DEfHLT- 






36 


LET M-Mi-1 






49 


RETURN 






se 


LET eft -INT 


CRNi>*113 +1 




&8 


IF CR = ll ftt^B B+Cfl>21 


TfiEN L 


ET CR=1 






55 


LET B=B+Cfi 






66 


SCROLL 






67 


IF H>1 THEN 


PRINT CflV 


" >*QS 


BEEN 


DERLT" 






70 


RETURN 






S& 


SCROLL 






Q5 


PRINT "ENTTER 1 FOR RHOTHER | 


CARD' 


■ 






S6 


SCROLL 






S7 


PRINT TfiB 3 


; "OR TO 


STBND" 


90 


INPUT G 






100 


RETURN 






11© 


SCROLL 






112 


PRINT -ANOTHER GAME.. 


CRRDSHft 


RP?" 








120 


INPUT R* 






125 


LET M=0 






130 


IF R*< >-NO" 


THEN GOTO 


l&St 


135 


SCROLL 






1*0 


PRINT OK, 


THRNK5 FOR 


PLRYI 


NG", eNt> 






IGO 


SCROLL 






l&i 


SCROLL 






162 


6CROLL 






1S5 


LET [>=0^ 






170 


LET B=0 






1Q0 


GQSUB ^0 






190 


LET H=Cfi 






^00 


GOSUB 20 






210 


LET fl=CR 






^20 


GOSUe S0 






230 


LET E=CR 






24-0 


G0 5ue 50 






250 


LET F=l;R 








3fl 
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program 



I 




^ 



* > 




I 



that is a feature you may well wanl 
to add in due course. You may also 
like to change (he program so thai it 
goes Ihroujjh a pack of cards before 
there is a need to rtj-shuffla. You can 
store the pack ina REM atateixKinl or 
in an array. 

Blackjack is not difficult to play. 
Yuu and the computer add the total 
of the cards you hold, trying to go as 
close as possible to Zl. without 
exceed ins 21. Aces count as either 
one or 11, and kings, queens and 
jacks each count 10. The program 
assigns a value of one automatically 
to an ace if counting it as 11 would 
force the total above 21. 



The computer deals two cards to 
the human and one to itself. You 
have the option of taking another 
card at any time durinj; your turn, op 
slicking — that is. slaying with the 
cards you hold. 

The round is a draw if both reach 
the same total leiss than 21. If you 
bust— exceed 21— the dealer (ZX-81 ] 
wins thfr! round aulamatically. You 
need around 2 ' aK t or t he game. 

Note the use of the word End in 
line 141), That is not a mistake and it 
stops the program because the com- 
puter 'reads' the word END as 
unassigned variable and stops the 
program with an error message 



I 



w. 



270 
£65 
290 
295 
300 
305 
310 
F 
3 IS 
350 

340 
350 
^560 
370 
372 
375 
360 
3SS 
390 
•'SO 
40B 
10 
40E 
410 

^^0 
4!S0 
4-30 
500 
S05 
510 

sia 

TED" 
515 
520 
B3Q 
534 
F>35 

^3e 

540 
550 
57© 
575 
576 
677 
530 
TED" 

E>00 



LET 6i = " THE ZX81 Hl3=. 

t_ET C$ = 'THE HUHi=*N Ht^=^ 

SCROLL 

PRINT B*;H 

SCROLL 

PRINT Ct^E;" AMD " ^ F 

SCROLL 

PRINT TRB 4; ■' TOTALLING 



,—x tt 



;E + 



LET D=H+A 
LET B^E+F 

Gos-ue S0 

IF G-1 THEN GOTO 490 
TF D<17 THEN GOTO 530 
SCROLL 

IF D<>21 TH^hi PRINT O*; D 
5CROLL 

IF D^>21 THEN PRINT C3J.:B 
SCROLL 

IF B=D FIND S';?2i THEN PRINT 
THIS ROUND IS fi DRRU" 
IF E>2i OR D>S1 THEN GOTO J 

"SCROLL 

IF B>D THEN PRINT , "V'OU WX^v 

IF e<r TM£N PRINT ,"I UIN" 
GOTO 110 

GosuB se 

SCROLL 

PRINT C$;CR>" TOTRL ";B 
SCROLL „, ,^ 

IF B >£ 1 THrN PRI^^^ '• > > > >BU^ 

IF B^21 THEN GDTD IIP 

GOTO 34© 

SCROLL 

PRINT 6S; D 

FOR V=l TO 60 

NEXT V 

GOSUB 20 

■SCROLL 

PRINT "TOTAL IS NOU " ; I> 

FOR Y = l TO S© 

NEXT V 

SCROLL 

IF D>P1 THEN PRINT ">>>>BLi5 

IF D<17 THEN GOTO 540 
GOTO 370 
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Old Forty-niner 








T}IIS GAME is somewhat like 
draughts, except that it is 
played on a 7 x 7 board, hence 
the name Did Forty-niner. The pieces 
move aa draughts pieces — 
diagonally one square, jumping over 
an opponent for a capture into an 
empty square beyond the opponent. 
The main differences from draughts, 
apart from the size of the board, are 
that pierces may move forward and 
backward at will, there are no 
kings — every piece can move as if it 
is a king — ^and there are no multiple 
jumps. 

The computer is the Xs moving 
down the screen and you are the Os. 
You move by entering the number of 
the square from which you are mov- 
ing — entering the number along the 
left-hand edge first, then the number 
across the lop. then pressing 
NEWLINE — then the number of the 
square from which you are moving. 

The ZX-Ql keeps track of the 
score, te!ls you before it moves its 
pieces to which square il is moving^ 
and terminates the game as soon as 
one player manages to capture five 
of the opponent's pieces, 

The program, which needs about 
3jK. was written by Tlra Hartnell 
and shows some structured pro- 
gramming techniques. Line 30 sends 
the action to a subroutine at the end 
of the program which initialises the 
variables. The computer then goes to 
its move routine, starting at 7DO0. 

Having made a move, it returns to 
line 50. enters the SLOW mode and 



goes to the subroutine at lineaoOQ to 
print-out the board. From there it 
goes to subroutine &000 to accept the 
player's move, to 8000 to reprint the 
board, into FAST (line tCiO) then back 
to make the computer's next move, 
and so on. 

The advantage of working in that 
way. with a specific subroutine for 
each section of the program, is that 
you can easily alter part of the pro- 
gram which appears unsatisfactory 
without facing the danger of run- 
ning oyi of lines, or of getting lost. 
Placing the variables assignment at 
the end has the advantage that you 
can add new ones, as the need for 
them becomes apparent without 
problems, The layout of the program 
is simple: 

l-IOOO Main loop, sends action to 
various subroutines. 
6000-0990 Accepts players move, 
updates score for player. 
7000-7470 Makes computer's move, 
updates ZX -81 score, 
8000-8990 Prints-out board, score, 
checks if game is over. 
yuOO-9140 Assigns variables. 

Although this is not the most 
memory-efficient method of pro- 
gramming, it makes the work of 
debuggini,^ and future development 
of a program much easier. 

If you would like to learn about 
structured and top-down program- 
ming, you could do well to read Bosic 
With Style by Paul A Nag in and 
Henry F Ledgard, published by the 
Hayden Book Co Inc> 
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5 FHST 

Sd si_au 

ae BO SUB SQae 

90 GO SUB B^afl 

\99 FR5T 

UW PPItJT R7 

ie94 eoTO 4-9 

beae PRINT HT 

eeee INPUT M 

BB1'» fftlHT RT 3,9itti 

sees PRINT HY S-9," 

BBB? PRINT HT « , flt, 

6090 -LETT H (NJ =0£ 

««)99 ir RB5 CH-N) -ZS on ASS 

) =ie THEN ILET~ H ( (litNl /4) aJia 

0994 ir nea cn-M) -^as or ass ih-n 

( «1B TMCM LtT HE^ME+l 

6ie« LET H(MJ=2e 

^199 RETURN 

7ei« rOR *»i7& TO IS STEP -1 

■/^S'S Il» niH)<j6l THEN GOTO 7eeB 

7030 FQF) tfi TQ * 

7032 IF nts^ Rfja a<3 thcn goto 

ess 

703^ ir R>ea rmo ens tmitn oqtq 7 

fa's LET 0=:£tZ[B) 

704-0 IF Hin+Z(BM=S2 RMD mPH-Oi 

ae THEN GOTO 7B7e 

7B50 NEJCT D 

7060 NEXT R 

7 ass OOTQ 7 3«« 

7070 I_ET H[fl4-Z(B1 1 *9B 

7080 i_ET~ H <m =ae 

7090 LET" HfRf-Dl-Gl 

7092 LETT Y=iH4-B 

7093 L ET K =H 
7095 LETT rT = XT + i 
7100 RETTURN 
7310 LET V-0 
73aiB LET -YmiYtl 

:i-33MI UCT K»INT IRNDtCbJ *1* 

73,441 IF H1KJ<>bl RND Y(10M THEN 

POTO 73S0 

^IflAB iC MtHJ < >ei THEN ODTD 74-60 

7364 FDR TbI TO 4 

7 370 TF HtK*XtT>}ma6 TmEW OCTTO 7 

?3ea MBXT T 

739<t IF ¥ t?e THEN aura 7310 

73 9S eoTO 74 6e 

^-^.00 C.£T MlK4ZJTII=Gl 

T* L0 LET H (K) >aG 

74 15 LET W~K 

7*17 LET r-K^aiTl 

7*30 RETURN 

/4BB l*eiNT «:! CBMCeiH!" 

Y* ■J' 6 STOP ' 

B00a PRIMT 

B010 PRINT 

Q ■' . V 

B015 PniHT 

0030 PRINT 

e ■■, IT 

B9*9 PniHT 

See« PRINT TRB B, " 

m^S9 PRINT TRB B, " 

SBB4 fOn J=7e TC 1 

SeSl LET R-H(a+lJ 

sees LET B-H(JtS) 

bean Lfr c-Htj^-si 

4«64 LET D-H<J»4,» 

ae&9 LET BvH riJ*9) 

ease LET P-H<(<J*«) 

eiB7-7 LET C-H-(J*7J 

sese PRINT 

H) , CHR» I 
Rt IK I ,CM« 
O 

seya NEXT J 

uiae PRSHT TAS a; 

Ml IB PPINT TRB S; - iS'iiJSe?- 

B12B IF IT -5 OH Ht ^ THEN G-OTD Q 

1 40 

6130 RETURN 

B14B IF XT =5 THEN PRIhlT "I UlN" 

B15B IF ME =5 THEN PRINT "YDLl WIN 

UUua S,TCH) 

9000 LET rrve 

9010 LETT HErB 

geafl dih hissji 

9025 Din ZI4) 

gega FOR fl=i TO qg 

ir Hj?? OB R=:7a 

A^ OR Re 50 
N tiOTD 9090 

^ees IF R=3B OR ni:3e 
n=Be OR R-as dr R=iaa 

N OOTO gOBB 
9000 LET MfR) =a& 
9070 IF H=7a OR n=i7* 
n=Eil OR R=&3 OR R-bS 
H LET M (Rl =61 

9«e0 ir H>i£j, cttt f^^ai 

R=E7 OH R=ia OH t*wy* 

N LET H «H) =SS 

9090 H;E>rr R 

9100 LET Z(lf=-ll 

9110 LET .■i Sa.l =-9 

9±3a LET-Z(3>=11 

9130 LET Z S*f =9 

91*0 RETURN 
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THE 

BUFFER 

MICRO SHOP 

(NEXT TO STREATHAM STATION) 

• • * 

NEW SOFTWARE SHOP EXCLUSIVELY FOR 

ZX81 

PROGRAMS, GAMES. "AOD/GNS" 

• * • 

MOST Of THE MAIL ORDER flEMS ADVBBTISED IN 
THIS MAGAZINE AVAtLABLE OVER THE COUNTER 

• • • 

LOADING PROBLEMS? TRY OUR INTERFACE 
BUSINESS & TECHNICAL DATA HANDLING PROGS- 
PROPER KEYBOARDS. CONSOLES; VOUS 

• • • 



374A STREATHAM HIGH ROAD, 
LONDON SW16 
Tel: 01- 769 2887 

S,A,£, APPftEC/ATED FOR CATALOGUE 



Micrograme ZX81 
Simulations (16K) 

Soccer Supremo Hun yout Javounte ciub in your own style, 
controlling game strategy, watching your team play other 
great sides m the Super League, transferrrng players, irtctucting 
star names, making boardfoom decisions or delegating to 
solve business problems; improve facilities: spend gate money, 
Iota of the fun and hea<1ach«5 of the soccer boss's lifestyle 
I r»c lu des g rap hies . 

Balance of Power As leader af a ^up^rpgw?** you strive to 
maintain superiority of arms over a neighbouring country Ttie 
problem is that you and your enemy are mutually dependent 
on each other tor raw maiftftals. Can your econoititc, diplo- 
matic and military judgements preuent a rapid slid-e towards 
nuclear war? Use thr&ata, sanctions, force, tactical 
concessions etc, 

Tycoon Start a company producing widgets" and compete m 
the market against a computer controlled nval Start small and 
build upyourbusinesE orborrow money andstart big You have 
to make decisions about financing, staffing, factory space, 
machinery, pricing etc, 

Battle of Britain As strategic commander of nine Biitish 
fighter squadrons yau must track and intercept the devious 
enemy bomber squadrons before they reach London. Micro 
acts as a flight control and communications centre for 
patrols, missions, intelligence reports ate. Sketch map 
provided. May also be played on any map of SE England with 
standardgrid 

Ass«t Stripper Con^pete against your computer controlled 
grch-rlval "KO Investments ', capitalizing companies on the 
stock market and bidding for takeovers to gain control of 
lucrative assets. Can your micro really outwit you? 
Kirtgdom of IVam As ruler of Nam you must controi itid 
economy; allocating labour; building cities, factories and ships,, 
importing and exporting; negottattng pay cHaims and fighting 
the looming threats of inflation, stnkes, starvation, over 
population and revolution. How long can you staym power? 
All programs 1 6Kfor 1 player. 

f 4 9S for 1 /LS 90 arty Z/E 1 2 B5:3/£ 1 6 aO:4/E20.75 5 
P lease sendcheque.'PO to: 
73 The Broadway. Grantche&ter. Cambridge C83 ShfQ 




MOVING AHEAD 

WITH 

ZX SOFTWARE 



ZX CHESS & ADVENTURES 

PROGRAMS fORTHEiXei./»Q INttUUINO- 

ZX Chess I very pcpiildf machins code progrom. with six livqlscii 

reducedtoCS 50 pl^Byartd^riinatvails action Uniiearert eHf.Bpl t^y: 

ZX CHESS l( A n-BW ImproufrCl wgrjKsn wiih a taller fespoii3* lime, 

now only £T2 99 ■5*^*"* leveHs Ol pJay. *nd in flrjcjition « r^comrtmrtdtird 

move aptiQin. 
ADVENTURES Excmng m^chiin? code games wtlh Instant rssiKirise, 
f heM<« f ram iha range biahiw V du firvd yourself strar>d«'d 
tin an ilivn plAntri 

Can ytHU reach Y<Mir ship drw^ escap** 
In a jungle clearing you conre ttiosi *n Inco Krmpic 
Vqu must break Ir^. collecl lfHBa4jre and escape aUve 
B^tiBTB IncEudea a casaati e sava roul ma 
Vau am unlonurii^iB anough 10 be dra^n iq an alien 
f roisa-r Can you math [h» cofUfOl room «nd tr«e ycur »*lf 
Drihill liiey gat vn-u Tifsl ^ 

Includes a caeseti? sa^e reuiinB. 

GALAXY WARRIOR £3.00 

Fast and vHcitins in tetue iivo am maiod ^raphH:^ game 
HuntClingonsand juj Ihroughblaclc h<ilfti 

IK GAMES PACK £6.00 

•ndmsny mari.Far acaialagua givingfuH detail's, plg^is^ Een^^S A E Iq 
{3ALAXIA.NS AII the 1<i*Tut49 of ihe afCB^ie game in a fast machme 
£6 50 *'™^' pro^mm Svvoopirtg ariacliera, eiploapoins ar»d 

iperson aliased scoring 
ZX BUG A 30 in T maciiinc code trrei end diBasiemblB'. ellijw* 

£7 00 access 10 all regisiarsand to search Ihrpugh. and miDElifv 

mirnUKv. *irli cassalreiouTine^ 



ADVENTURE'A' 

C6 00 
ADVEf^TURE'B' 

E7.00 

ADVENTURE C 
CBOO 



Artie Computing 

396 James Reckitt Avenue 
HullHUSOJA 
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If you own a ZX80/ 81 

then you need the 

ABACUS CONTROLLER 



Developed to 
eliminate tedious 
swapping of plugs 
when LOADING or 
SAVING programs 
on cassette. 

One switch 
operation allows 
selection of TALK, 
SAVE, CUE afvd 
LOAD modes. Using 
a built-in 

microphone/ speaker 
to allow fast and 
reliable program 
naming and cueing. 

Send cheque or 
P.O. for £12 
including p&p to; 



ABACUS ELECTRONICS 

186 St. Helens Avenue 

Swansea, W. Glam. 

Tel: (0792) 50282 
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When the ZX-81 was first launched many 
experts refused to believe it was of any use 
for business applications. Mike Salem of 
Hilderbay Ltd set out to prove them wrong 



THE SINCLAIR ZX-81 is 
widfilv-held to be a loy. nol 
suitable for anything but 
games and learning to write pro- 
grams. I will show that is not true at 
all. The ZX-ei, when provided with 
suffitJenl memory, can do a wide 
variety of useful tasks. It is suitable, 
if provided with good software, for 
use by people with no previous 
experience of computing. 

The minimum requirement for 
serious work is the ZX-B1 plus at 
least 16K of RAM. The printer is 
extremely useful, A television set 
and tape recorder must, of course, be 
used- Suoh a configuration would 
have cost many tens of thousands of 
pounds a few years aga The price 
has fallen dramatically but that does 
not detract from the capabdity of the 
machine. The ZX-Ql arid RAM cost 
slightly less than £100 plus VAT in 
lanuary, 1962. Adding the printer 
and the4BK of memory increases the 
price to about £210. 

The main limitations, compared to 
other microcomputers, are that the 
ZX-81 does not support data files, 
that the printer is rather basic, and 
that the keyboard is inconvenient to 



use. Neither can tt be eJtpanded 
except to a limited extent. 

Computer memory used to consist 
of vast arrays of tiny rings of h 
magnetic material, threaded pains- 
takingly with fine wires, All that 
had to be done by hand, as it was not 
possible to design machines to do it. 
Each ring provided one bit of 
storage: lOK of core, as it was known, 
would involve threading two wires 
through each of about 13a,(KK) 
rings — with no mistakes. 

Computer programs were design- 
ed to use core as sparingly as possi- 
ble. The bulk of the data being pro- 
cessed was stored on relatively 
simple and inexpensive media such 
as magnetic tape and, later. disc- 
Data was loaded into core as and 
when needed and dumped back to 
lap*! as soon as possible 

The ZX-81 does not allow data to 
be stored on and read from tape by a 
program — the whole pro^jram. with 
its data, may be loaded and stored 
later. Even if it were possible to usea 
data tape in that way. cassette tape is 
such an inconvenient medium for 
that kind of process that it would be 
scarcely practical. So the ZX-Bl is 



m 
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Turning your Sinclair ZX-81 
into a business machine 



limited, in practical ttiirms, to what it 
can hold in memory at one time. 

How serious is that? It depends on 
the particular application. Consider. 
for example, the payroll of a small 
company. A comprehensive pro- 
gram can be written to fit comfort- 
ably witbin leK, with nothing 
omitted; in fact, a feature not to be 
found in payrolls on mocb more 
cosily systems can be incorporated 
— ^Foss pay and deductions can be 
worked out from the nett pay, 

Room is left for full data on 30 
employees to be held in RAM: there 
is no need for data files of any kind, 

While that would not be suitable 
for a large company, it can save a 
small company doing payroll 
manually a great deal of unecessary 
work. Another application is a 
what-if? t^pe of program; a sheet of 
inter-dependent data is set up and 
then the consequences of changes 
are explored. For example, the 
effects on company profits of differ- 
ent assumptions about inflation can 
be assessed. 

The width of the printed output is 
32 characters; a kind of silver paper 
is used. The quality of the output is 



surprisingly good— 1 was sceptical 
fibout the printer until we received 
one — and it reproduces very well on 
an office copier. All the infor- 
mation which can be printed on a 
wider printer can, if necessary, be 
re -for mat ted to use the 32 -character 
width. 

The ZX printer is not. of course, as 
good as a printer which costs more 
than the complete 4BK ZX-Bl system 
but it is a matter of inconvenience 
rather than impossibility The 
graphics capability of the ZX printer 
is good. 

The keyboard is perfectly usable, 
although slow and inconvenient. 
Keyboards of conventional type can 
be bought from independent 
suppliers for exceptionally reason- 
able prices. 

It is very easy to plug disc drives 
and various interfaces into a com- 
puter such as an Apple 11. The ZX-Sl 
is very much more difficult to 
expand and interface. Nonetheless, 
many people are spending a great 
deal of effort on the problems and 
unbelievable products are appearing 
at unbelievably low prices. 

The ZX-ai has a very good version 



of the Basic language. Numeric 
information is handled well: text 
information is handled better than 
by most machines, including some in 
the more than £10.000 bracket. The 
machine is small light and very 
robust; t6K of memory goes a long 
way, as will be seen when discussing 
possible applications: 48K is 
unbelievable. 

There have been problems with 
the interconnection between the 
ZX^l and the RAM pack— the 
machine would suddenly $o ahead, 
losing all the contents of memory: 
those problems can be solved in an 
entirely satisfactory way. It is per- 
fectly feasible to operate a ZX-81 for 
24 hours a day. 

The prime advantage is, however, 
the price, 

A ZX-81 with 4BK of RAM can do 
virtually everything that a 48K Apple 
wi th printer but without discs can do 
— but compare the prices. 

The price difference extends into 
the software field — compare the 
price and performance of a really 
good ZX-Bl program to thai of a 
similar program for a more expen- 
sive machine. 
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FULLER FD SYSTEM F0RZX80/81 

THE MOST VERSATILE SYSTEM FOR EXPANDING YOUR IX 



^ 



STANDARD KEYBOARD AND CASE 




EXTENDED KEYBOARD AND CASC 



FuHsr 
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Keyboard Only Available! 
Built £24,96 
Kit£l8.95n P,P.80p) 



This splendid keyboard and case houses your ZXSt printnd 
circuit board, which is simply screwed into place, the 
keyboard plugs into the ZX. You can now enter data ufith 
ease. The 40 key switch board is a custom yrtit not made up 
out of other manufacturers parts. The keytops are our own 
design and have the ZX Qwerty and functions foil printed 
onto them. Access to the user port, TV, MIC, and ear sockets 
are as per the ZX case. 

Built keyboani and case £16. 7 Dor £30. 70 as a kit plus £2, lOpoftase 
and packing. 



The case is designed to house not only the keyboard and ZX 
but also our motherboard, power supply, RAM cards and 
two other boards, not necessarily of our manufacture. The 
injection moulded case measures 200 mm x 350 mm x 
60 mm and houses a 42 keyswitch board, the extra keys 
can be assigned to other functions. The case is supplied 
with a "Power On" LED. 

Built keyboard and cas« £39,95 or kit £33,9S plus £2,50 postage 
and packing. Motherboards £15.95 ptus SOp postage and pachiJtg. 
16k RAM board £35.95. 64k RAM board £79.95. 



Send SAE for da tails to:;- 

FULLER MICRO SYSTEMS, The ZX Centre, 
Sweeting Street, Liverpool 2, 



MICHAEL ORWIN'S ZX81 CASSETTES 



CASSETTE ONE 

for IK ZX81 



CASSETTE TWO 

Ten games in Basic for 16K ZX81 



"I ha6 your Invaders React 
cassette ... 1 was delighted 
with this first cassette," 
P. Rubythoa 
London NW10 

"I have be«n intending to write 

to you for some days to ssy 
how much I enjoy the games 
on 'Csssetti Jne' whicli you 
suppiied mr 'Mxh esfli&r this 
month. Pie,, e let . . . intm ttie 
secret of your first time load 
every timer' 
E.H-. London SW4 

Jusl two our of over 20 
unsoHcitfid testimonials. 



INVADERS (IK) 






PHANTOM ALtEWS 



BUG SPLAT 



iPCh 




■•III 



Cassette One IK machine code programsL 

React, Invaders. Phantom Aliens, Mase of Death, Plarwl Lander, 

Bouncirvg Letters, Bug Splat. 

IK Basic ProgramsL 

( Ching. Mastermind. Robots. BasJc Hangmari. 

PLUS Large screen vefsions of Inuaders and M^^e of Death, ready 

for when you gat IGK- 

Cassette One costs E3.80. 
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PONTOON 
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JILI ^T Crk U-TTH 17 



tDU htf4^1C fjQM et** 



PENNY SHOOT 
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^ 



Cassette Two contains Othsllo, Awari, Lasar Bas^, Wprd 
Mastermind. Rectangles, Crasti, Routatte. Pontoon, Penny Shoot 
and Guri Command- 
Cassette Two costs CS. 



Recorded on quality caiSflttes, sent tay Jirst class post, ffom 

Mighaal Orwin, 2G BrQwnlqw Road, WJllasdan. tondon NWIQ 9QL. iMail order only please) 
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How to convert your ZX- 80 
programs to run on a ZX- 81 




A step by step guide by 
Mark Charlton 

LOOK QUICKLY through Ihe 
listing of a program you wanl lo 
convert- If there are no PEEKs 
and POKES and you have mort? than 
IK on your ZX-Sl, you are not likely 
to have many problems. The main 
difficulties In converting programs 
occur when there is POKEIng \o the 
screen, or when the ZX-flf) program 
proves to be too long for the iK 
ZX-81 when converted. 

Despite that, most programs will 
run more smoothly on the ZX-fll- 
PRINT AT and SLOW ensure that 
far more attractive displays are 
possible and the use of inverse 
graphics in PRINT lines can also 
enhance the display. Using [NKEYS 
instead of INPUT AS: pressing 
NKWLINE also makes things work 
in a much more satisfactory way, 

if you look through the program 
before you enter it and see there are 
no PEEKs and POKEs. you should 
make a few changes on the listing 
before turning -on your computer. 
Change the way the random 
numbers are generated, for a start: 

ZX-eo 

LETX = RND(10) 

ZX-aO LET X = INT (RND* 101+1 

You may be able to savt! a Une 
when you see the following in a 
ZX- BO program; 

LETX = RND{tO] 
[FX=5THKN PRIhrr"FI\fE- 

The ZX-81 version could well be 
IF RND greater than or equal to -9 
THENPRINT"F1VE"- 

After changing the random 
numbers — and realising, of course. 
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fconlfrued from pcfgR -f-'fj 
that RAND on the ZX-81 is equal to 
the ZX-m RANDOMISE— look for 
any use of TL3 (truncate left] in the 
ZX -60 program. 

The ZXet equivalent of this very 
useful ZX command is AS (2 TO). 
That is, if the ZX-BO prog ram says: 

LET A»= -HELLO' 
lOLETAS^-HKLLO" 
20 Print A3 
30LETAa=TLS{AS) 

40 IF AS S i^Bl e r itian Tl i EN GOTO £0 

50 PR I NT "GOODBYE" 

You should rewrite il to read: 

10LETAS="HELLO" 

ZD PRINT A« 

30 LET AS = AS (E TO) 

40 IF AS greatar iKan ""THEN GOTO 2Q 

50 PRINT UOOUBYE 

In both cases, the output of the 
program will be; 

HELLO 

£LLO 

LLO 

LO 

O 

GOODBYE 

The ZX-80 lacks the facility to deal 
with floating point arithmetic, so it 
truncates a number automatically, 
The INT function should be used 
before any division in a ZX-BO pro- 
gram listing when entering it into 



Ihi; ZXei. You may find that you 
would prefer the computer to round 
the figure to the nearest whole 
number, rather than to the lower 
whole number. 

Here is a small program on the 
ZX-81 to show that the INT function 
does not round' lo the nearest 
number but just to the nearest lower 
whole number. 



10 INPUT R 

20 LPRINT 1=1, INT R 

30 GOTO lO 



1 

1. 7 
1-99 



1 
X 
1 
1 



The output shows the numbers 
entered (1, 1.4, 1,7 and 1.99) and what 
happened to them. You need to add .5 
to the numbers entered if you want 
rounding-up, as the following 
example shows, when entering the 
same initial four values: 



10 INPUT f* 

S0 LPRINT fi. 

30 LPRIhTT INT 

4-0 GOTO 10 



1 

1. * 
1. 7 
1 . 99 



± 
1 



Certain functions on the ZX-ai — 
PRINT AT, PLOT and TAB— INF a 
numb*3T automatically, so work out 
which value — the nearest whole 
number or the lower whole number 
— to which you would like them to 
be INTed. 

If you have a program which 
stores information in and retrieves 
information from REiM statementSt 
you can convert them easi ly by keep- 
ing in mind that the first address 
after the word RKM in the first line 
of a ZX-eo program is 16427, while 
the equivalent address on the ZX-81 
is IBS! 4. Here is a list, produced by 
the hard-working ZX-Bl, of ZX-HO 
(first] addresses for PEEK/POKIi 
REM work and the equivalent on (he 
ZX-ei; 



ZX8& 






^x^ 


164-2G 




- > 


16513 


16 4.27 




> 


16514 
16515 


1&4.2S 




' > 


l&4-2g 




> 


16516 


16430 




> 


165 17 


164-31 




> 


165XS 


164.32 




> 


16519 


16433 




> 


16520 


1S4.34 




J 


lesei 


16435 




> 


1652S 


2e.43& 




> 


16523 


16437 




> 


16524 


154 38 




> 


165^5 


16439 




> 


16526 


16440 




> 


16527 


16441 




> 


lesas 


1^4 4S 




> 


15529 


16443 


< — 


> 


16S30 


i©4i4 




> 


16531 


lSd.45 


< - 


> 


16S32 


1644^6 


<: — 


> 


16533 


164.4.7 


< - 


> 


16S34 


16446 


< - 


> 


16535 


16449 




> 


1653B 


164S0 


< — 


> 


16537 


164B1 


< — 


> 


16S3S 


15452 


< *- 


> 


16539 


1&4S3 


< — 


> 


16540 


16454 


K **- 


> 


16B41 


J&4S5 


< - 


> 


1654S 


164Se 


< — 


> 


16543 


16457 


i - 


> 


1554 4 



You are probably aware that all 
graphics symbols, letters and 
numbers, and their inverses, are 
available directly from the keyboard 
on the ZX-Bl. That was not so on the 
ZX-80 and, depending on the listing, 
you will find either a great number 
of things like PRIM CHR3 [vm] to 
print an inverse space, or that the 
list i ng dra ws-in the requi red c.:herac- 
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ter or refers to the graphic on a par- 
ticular key- 

If the specific key is referred to, 
use this table to convert, keeping in 
mind that the first reference is to the 
ZXaO keyboard, the second to the 

f ZX-ai: shift Q. graphic 5; shift W, 

graphic 6; shift E, graphic r, shift R, 
graphic 2; shift T, graphic D; shift A, 

I graphic A; shift S. graphic T; shift U. 

graphic 4; shift F, graphic 3; shift 6. 
graphics. 

Here are the graphics symbols 
available on the ZX-80. with their 
character numbers and codes - Use 
this table when you find a reference 
to, say, PRINT CHRS [137] in a ZX-flO 
listing: 



moving display routine are general- 
ly greatly improved on the ZX-Bl. 
You will find it necessary to delete 
the whole of the moving display, 
changing it to PAUSE— jerky, but 
the only thing possible on a new- 
ROM ZX-BO. unless you have added 
a SLOW^or to a delay loop— FOR I 
= 1 TO 20 NEXT 1 — or just leaving it 
as it is. You can obtain some indica- 
tion as to which figure to place after 
the word PAUSE by keeping in mind 
that the figure used in most ZX-80 
moving-display routines to POKE 
16414 is related inversely to the 
delay — that is, the larger the 
number, up to 255, the shorter the 
time the display is held on the ZX-BO. 




down from the top of the screen, X is 
the count across. You may well 
prefer to use PRINT AT, which pro- 
duces more or less the same result. 
Not all system variables are so con- 
venient. Here is a list of them, show- 
ing lheZX'80Hnd2x-81 equivalents. 
The list wras compiled by Toni Baker; 



You may find that the appearance 
of the program when running will be 
greatly improved if you use PRINT 
AT rather than CLS. Experiment 
with display formats to see if you can 
dispense with use of CLS. The 
SCROLL command is very useful for 
printout of tables, 

ZX-80 programs which use a 



Many ZXao programs use the 
following line to POKE a character 
into a specific position on the screen: 

raKK V*33 + X + 1 + PEEK [16396) + PEEK 

(ie3»7j''25e, n 

Wonder of wonders, this still 
works on the ZX-81 adjusting itself 
automatically to accommodate 
changes in programs. Y is the count- 



Old ROM 


New RDM 


16384 


I63B4 


16385 


16365 


16386 


leaei 


ie;i«7 


16392 


1Q3B8 


ru? equivalent 


tS3B9 


no equivalent 


1B390 


16394 


16391 


18395 


tQ392 


16400 


I63U3 


16401 


leagj 


16404 


leaas 


16409 


1B396 


16396 


1B307 


1639? 


163M 


fioetjuiVBlflnl 


16399 


noequivaletil 


16400 


1641^ 


16401 


16413 


t§40Z 


lb41fl 


l&4<0d 


16419 


1B404 


16420 


ltl4U5 


lfi406 


16406 


16409 


16407 


]&427 


ie4(* 


16428 


IB409 


16429 


1H410 


16432 


15411 


16433 


1641Z 


1&434 


\mn 


1643S 


i{;4i4 


16436 


1B41S 


16437 


1tJ4l6 


no equivalent 


16417 


noflqjivaJent 


Hi4lfl 


no equivalent 


16419 


nn iK]iiivalt;n1 


16420 


noeqiiivalenl 


16421 


no equivalent 


16422 


16400 


16433 


16407 


1 U4H 


lasoe 


1B425 


lasio 


ltt42fi 


16513 


16427 


16514 


To sum 


up, here is what you do: 


ZX-BO 


ZX-81 


LETA=RND[9) LbTA = lNT!RND*a| 

+ 1 
l,l-TAS=TLa(ASll Lbi AS = Ag(2TO) 


Muvitig gra 


ptiits: 


POKE 16414. n PAUSE 2S5-n (very 




approximate] 


VariubltjS - 


F)«w table 


Craptiics - 


.,-,,. — see relevant lab le, 




two given 


LETA = C/B LETA = [NT{C/B)or 




LETA = lNT(U/H + .5) 


INPUT A 


LKl A=!CODK 




(INKEYS|-2fl 


Good converting. 
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Sinclair ZX8i Personal Com 
the heart of a system 
that grows with you. 



1900 saw a genuine breakthrough - 
the Sinclair ZX80, world's first com- 
plete personal computer for under 
£100 Not SLirprisingly. over 50,000 
were sold, 

In March 1961, the Sinclair lead 
increased dramatically. For just 
£69,95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the dernand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
perfonnance and price. And the ZX 
Software library is growing every day. 

Lower price: higher capability 

With the ZX61 , It's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro -processor, 
but incorporates a new, more power- 
ful 8K BASIC ROM - the 'trai ned 
inteigence' of the computer, This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And theZXSI incorporates other 
operation refinements -the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer, 





Every ZTXBI caiviss with s. ct^mpraherkUve, spscjaliy- wntien 
rTHnusl - a tumptole course: in QA^IC pngflfammirvj, frorn 
(ifslfHTDCIiples to complex pro-ams. 



Higher specification, lower price - 
how's ft done? 

Quite simply, by design The ZX80 
reduced the chips in a worfcing 
computer from 40 or so. to 21, The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 16 chips from 
theZXeO! 

New, improved specif ication 

• Z80A micro -processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made, 

• Unique one-touch" [keyword 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc) have their 
own single-key entry. 

• Unique syntax-chech; and report 
codes identify programming errors 
immediately 

• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

• Graphrd rawing and animated- 
display facilities. 

• Multi-dimenstonal string and 
numerical arrays 

• Up to 26 FOR/NEXT loops, 

• Randomise function -useful for 
games as well as serious applications- 

• Cassette LOAD and SAVE with 
named programs. 

• 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 

• Able to drive the new Sinclair 
printer 

• Advanced 4-chip design; micro- 
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 




Built: 




Kit or built -it's up to youl 

You'll be surprised how easy the 
ZX81 i^it is to build: just four chips to 
assemble {plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 




Miter- 




^'^« 



• 1 ■ ■ -j 1. i.r' ■* t a 

^'aOA PORE 
^«05 PQKC 
^566 LET P 

S«e7 RCTUF 
99e« REM P 

nssQ rOH 3 
*09fl FOR ,. 

J SSI ros H 

'39S POKJE 
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16K-byte RAM 
pack for massive 
add-on memory. 



Designed as a complete module to 
fit your Sinclair ZX80 or ZXS1. the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 161 

Use it tor long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti- 
cated ZX Software - the Business & 
Household management systems 
for example. 
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Available now- 
the ZX Printer 
for only £49.^ 

Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 

graphics. 

A special feature is COPY, which 

prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 



At iast yoLi can have a hard copy 
of your program listings -particularly 
usetui when writing or editing 
programs. 

And of course you can print out 
your resutts for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

TheZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roil of paper (65 ft 
long X 4 In wide) is supplied, along 
with full instructions. 



How to order your ZX81 by cheque, postal order, Access. 

BY PHONE - Access, Barclaycard or Bardaycard or Trustcard 



Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST - use the no-stamp- 
needed coupon below. You can pay 



inczlsii— 



a Klrti^ Paiwl*, Cambfl cH)«. Camb*., CB2 15N. 
T«l:(0a7fl]iMTC>4A212a2. 



To:andalf ReMHrch.FREEPOSiT, C4fnl>«rl0y, Surrey, GUI 5 3BR 
Qty { lt*m 



EITHER WAY - please allow up to 
28 days for delivery. And there s a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
and we have no doubt that you will be. 

Ordar I 



Sindaif ZXBf Personal Computer kitfsj. Price inciludes 
ZX61 BASIC manual, bmcH ud es m a ins adaptor 



ReadyHJSsem bl ed Sine lair Z Xfll Peraonal Compu terts) . 
Prt-ce indudesZXSI BAStC manual and mains adaptor. 



Mains AdaptortsJ teoOmA at 9 V DC nominal unregulated), 



1 6K-a¥TE RAMpflCk. 



SindairZXPrinlar. 



SK BASIC ROM lofltZXeO, 



Post and Packing. 



Cod« 



12 



11 



10 



1B 



27 



17 



lt*m(Mlcft 
£ 



49.9S 



e9.95 



Bugs 



*9J» 



Afi.fiS 



ta.95 



Total 

c 



UK 



D Please tick if you require a VAT receipt TOTAL £- 

*l enclose a cheque/postal order payable to Sinclair Research Ltd. for £ 
*P1ease cl^arge to my Access^Barclaycard^Trustcarc) account no. 

'P|«a»« sifllel«^cornpl«-le m appliuUa. J — J 1 1 1 1 — J— ' 1 ' — -L - — ' ' — 



1_U 



Name; Mr/MrS/MiSS 
Address; 1 — I — i J. 

■ I I I ' ■ ' 



I I I 



J_L 



J_l 



PlaftSB print. 

I M I 



I I I I I I ' 



J 



J_^ 



I FREEPOST -no stamp needed. _^^ __^ii^*J 




ONCE YOU have your ZX-81, 
have set li up and worked vouf 
way through the manual pro- 
vided, the obvious quesitioit arises — 
Where do I go from here? 

For the Sinclair book, good of its 
kind, is still only a manufacturer's 
manual — a guide to the capabilities 
of the product. It will tell how to do 
things but is not concerned particu- 
larly with why the techniques it des- 
cribes are useful, nor the best way of 
attacking a practical program, 
whether for household accounts or a 
game. 

Do not worry, Publishers are fall- 
ing over each other to produce books 
which will aim, with varying 
degrees of success, to provide the 
answer for which the new ZX-ai 
owner is looking. 

In the U.K, there are at least 15 
manuals generally-available for 
owners of all levels of experience 
and fields of interest, with new titles 
appearing almost weekly. That is 
at least comforting but it raises 
another problem, that of which to 
choose. The answer can really be 
provided by deciding the purpose 
for which you bought the machine in 
the first place. 

The machine is just a tool. It is how 
you use it that counts — for enjoy- 
ment, for work or for education. The 
authors and publishers have had 
somewhat the same problems of try- 
ing to decide what information the 
ZX-fil user might want and how best 
to impart it. 

The approaches generally can be 
divided into two— that the whole 
thing should be fun and that the 
reader should be taught or shown 
the techniques he needs to know for 
what he wants to do. Both frequent! y 
then leave you to get on with j I, 

Both are fair enough. The pro- 
gramming techniques learned in 
computer games are just as applic- 
able to writing a household accounts 
program as those designed specif ic- 
allytodoso. 

We aim to provide a rough guide 
to the books available, so that you 
can choose the approach to suit you. 
All the books assume that the reader 
has read the manual. Some may say 
that is not the case but all have to 



Starting to get 
acquainted with 
the Sinclair 



ik world 



I III 



Since the dawning of the ZX-80, hundreds of 
thousands of words have been written about it and its 
successor. Each month we will examine some of those 
words to see if they are of value to users. By Ron Coates. 
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rely at one point or another on 
various pieces of informalion and 
the explanations in it. 

That probably is unavoidable, for 
if any manual or book tried to 
explain all its terms and usages in 
comprebensive detaiK it would be 
long, boring, tedious and, worst of 
all, very expensive. 

The game approach to teaching 
computer programming has a long 
history. Many big computer com- 
panies and universities discovered 
that one of the best ways of teaching 
programming was for the students to 
design their own games and run^ 
them on a machine. 

it was regarded by the teachers 
and students as a painless way of 
learning how to make the machine 
work and do what was required of it. 
When you think that the alternative 
was to read a number of manuals 
and then write programs to work out 
the VAT on any quantity of widgets, 



zxn 






you can see why it became popular; 
it also worked. 

That is the approach followed by 
one of the pioneer ZX-ao writers. 
Tim Hartnelh who has a number of 
titles to his credit of scaled degrees 
of difficulty. Getiing acquainted with 
yourZX-8l starts at the lowest level 

11 aims to have the reader start 
using the machine as soon as it can 
be hooked to the television. The 
explanatory text is held to a bare 
minimum, as are the other books. 
There is a page-and-a-half of intro- 
duction and Hartnell then expects 
you to key-in the first game to see 
how it works and enjoy it. Then he 



explains what has Happened. 
Through the book games of greater 
complexity are listed, most to 




demonstrate a programming tech- 
nique Of facility of the machine— 
tricks with the screen, specialised 
functions in mathematics and soon. 

His other book, MaJi;ing the most of 
your ZXSO and Stretching your 
ZX-81 or ZX-m are continuations of 
increasing complexity and 1 found 
that stretching referred more to me 
than it really did to thecompuler. 

The good point is that Hartnell 
makes the effort to make learning a 
pleasure and pushes the reader 
quickly to a point of confidence in 
programming ability and the ZX-Sl, 

The techniques and uses of the 
machine are indicated very well by 
the example programs. The disad- 
vantages are that the books are all 
revisions of books for the ZX-BO and 
Hartnell has had neither the time 
nor resources to make it dear which 
listings of programs are for which 
machine. 

His explanations are terse, 
occasionally to the verge of incom- 
prehensibility, but he never says 
anything without reason and you 
can generally srasp the point with a 
littlethought. 

That may sound damning but on 
the whole the books are to be recom- 
mended bet:ause of the successful 
effort Hartnell has put into judging 
the level of information he presents 
in each. 

A book which tries to cover much 
the same ground is The ZX81 Pocket 
Book by Trevor Toms. The author 
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has made an effort to extend his 
explanation^ — for instance each line 
of programming code is explained if 
it is novel — and to do more than pro- 
vide a series of listings to type into 
the machine. 

It is not really for the absolute 
beginner but embraces most of the 
techniques dealt with by HartnelFs 
three books. Readers will probably 
find his explanations easier to 
follow, because of his step -by -step 
notation. 

For the person who wishes to lake 
the ZX-Bl really seriously. The 



THE 

ZX81 

COMPANION 




ZX-61 C'omponion is one of the better 
books. It is different in concept from 
the others reviewed. The author is 
an academic and his style, while not 
heavy-handed, shows it. Programs 
and examples are presented clearly 
hut he is obviously addressing him- 
self to the ZX-81 owner who wants 
to move as quickly as possible from 
the manual to using the machine for 
teaching, business or household 
accounting. 

Next month we will look at more 
serious books and the delightful 
Peek. Poke, Byieand Ram. 
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3rd ZX 
MICROFAIR 



CENTRALHALLWESTMtNSTER LONDON SW1 

FRIDAY 30th APRIL 1982 (12 30-8-30 pmj 
SATURDAY 1 st MAY 1982 (1000-600 pm) 

EViBYTHINGFORTHEZX80/81 

Dozens of hardware add-ons and hundreds of 
programs to suit all tastes AND books, mags, user 
groups and lots of new products Buv or just browse, 

STILL THE BIGGEST SELECTION ANYWHERE 

Bring and Buy Sale for micros/add-ons/software 

Buffet for Refreshments 
Show guide with fuil details of suppliers and products 

LOW PRICEADMISSIOftI: Adults, 60p U nder 1 4, 40p. 
<3CCompanied children under 1 FREE) 

ADVANCE TICKETS (Friday 30th Apnl only): Adults £1 , 
(cheques paysbfe toZX Microfair)' Children 50p. 

Organiser; Mike Johnston, 7 1 Perk Lsne, Tottenham, 
London N170HG 

IFYOUHAVEANINTERESTIMG PRODUCTYOU WOULD 

LIKE TO SHOW AT THE ZX MICROFAIR, PLEASE 
CONTACTTHE ORGANISER 
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An advanced spreadsheet program for the Sinclair ZX81 
with 16K RAM. 

This versatile software allows manipuiatiori and inspection 
of data in the most convsn^ent way ever. Ideal for financial 
planning, personal budgeUng, cashflow analysis and count- 
less other business, hoine, scientific and tschnical 
appli^cations. 

The screen acts as a window on a much larger grid iup lo 38 
X 381 of ti:tles and numbers (up to 9 digits). Change one 
number or formula and all dependant results change auto- 
matic aliy. Save on tapp or printout for a permanent record. 
Tasks that would t^ke hours with pencil, paper and 
calculator can tje perfofmed m seconds with 
COMPUTACALC ZX. 

For cassette and full documentation send £7 .36 to: Silicon 
Tricks, Dept. SI. 2-4 Chichester Rents. London WC2 
1£J, (Tel: 0-1 -602 fi074). 
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^RQAIN BYTE^ 

FOR THE 16K 2X31 

UNBEATABLE VALUE! 

CASSETTE OF 8 PROGRAMS (50K+) 

For fun and fortune -no programming knowledge 

needed! 

ONLY £5 

DEEP SEA ADVENTLIRF.(I4K> Discover I he treasLrcchH^sl 
b«lbre you run cml of gtilil or sirefiglli Levelii of play from 

■'difTicuti" Id "dowTirighi jmini?.siWif". ,\lsoha5"Save<jamE" 
featui?. 

B.^NK ACC01;NT |I3'AK) Invaluable for toniTOiling your 

flnancct:. Produce^d^^Lailcd^tateme^ntsandcan also keep track 

ofcrcdil c-ard^peridiniji. 

LNDERGROL'ND ,4DVF;\TI'RF. (6'j^K| Bailie a^irsl 

monsters and ohilick's undcrjirt^uriil. A vtir^ ditrtcutl and 

challenging ta^ik. 

DEPTflCHARtJE {I'hK} A skillfjl movirg grapliics jjiime. 

Fire your deplheliargeA to blow up enemy suhmarim;!* Niibrti 

i;hcydp4nr>>ourihip. 

HAN GM AN ( 1 1 7jK) The old ramily game based nn n library 
df^OO wordL Excellent g.'FB.phLi:]j. 

LCAN (Z^i^Kj Caltuliiie!! repayments, limc^ ^um bonowcdor 
iritcnHl, For Bank Ltmriior Mortg^iges. 

CODEBREAKER (2K) You have ten guesseNttt the four digit 
n y rti ber he Id by the compu tcr. 

FOREIGN CURRENCY (JK) How many dollars is £llO? 
How many Francs in SSS? See what you maney will buy 

arou nd tlic worEd I 

ORDER NOW] 

For convenience i^impty quolc Sm and your name and 

iiddrc^.'S on ihe reverse of your che4UC''t»ostat order, and your 

software {on TDK cas&ctlc) will then be desplachcd, fiml c!sw 

post, tonnplelewithconiprthcnsiveinstruclions. 

Send to; Richard Shepherd. 23 tiresn Leys, 

Ma i den head . Bcrkshi n: S 1.6 7 HZ 
Telephone ;(m2S> 2 1107 



LEISURE GAMES 

P rolasstona » Softwa re for H ob b v Com puiers 



THE KfcT^j Oi- UufMUMuW 

A JQurnev beneath the Enchanted Forest in search of the 

missing keys of Gondrun the Wizard. Can you discover the keys 

- and stay alive ? With real-time monster fights (6 skili levels), 
save on cassette feature and alternatiue responses to give a 
different game every tims. Map the caves as you travel through 
them, but beware of the Two-Headed Thronga, the Jubproo 
and the other nasties which ^r^ lurking, A great game occupy- 
ingthefull HEKRAM. 
PACK CONTAINS TAPE & INSTRUCTIONS OniyfS.BO 

POP STAR 

Would you like to be rich and famous? This program won't 

guarantee that hut it's great fun all the same Will your records 

be hits' Cart you negotiate a better royalty rate and increase 

your income? Maybe you'll be offered a TV series or film. But it 

isn't an easy life and troubles, like flop records, the taxman and 

other horrors are always wailing. And if you decide to bribe and 

cheat - then don't get caughti In this game you could make a 

million -or you could end up broke, h's up to yiDu. Requires 16K 

RAM 

PACK CONTAINS TAPE & INSTRUCTIONS Only £5.50 

SPECIAL OFFER 

Both tapes suppll^ed together for just f 1 000 

We may have other games ready by ihe time you read this. 

S.A E for details 

Ail our prices include UK. postage. European customers please 

add 20p per tape, elsewhere please add 50p per tape. 

MAIL ORDER ONLY 



LEISURE GAMES 

3 Spring Rise, High Crompton, Shaw, Oldttam, Lanes. 
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overview 




Sorting the diamonds 
from the glass 

Phil Garratt scratches the surface of the 
vast number of products on the market 



No OVERVIEW of software for 
the Sinclair computers can 
hope to do more than scratch 
the surface of an enorinous range of 
products now availiible. There are 
many gems among them and one or 
two which barely make it inlo the 
glass category. When my ZX-eo 
arrived nearly two years ago, it was 
difficult to find it mentioned in the 
microcomputer magazines, let alone 
any software. Now there are 
hundreds of programs available and 

SINGLAIR USER ApriUmz 



almost as many micro magazines, 

The earliest ZX-SO offerings were 
fairly rouline^-Most erinind. Simon, 
Nim. Ken MacDonald's Am(j;;ing 
Active Disphy. a machine code 
pause routine, however, showed that 
there was more to the ZX-fl(3 than 
met the eye- 
Shortly after, the first "flicker- 
free" games for the ZX^W appeared, 
using software in exactly the way 
that the ZX-81 uses hardware, split- 
ting the Z-BQ microprocessor time 



between keeping on the display and 
following the program instructions, 

MacDonald produced his "flicker- 
free" if rather eye-numbing Hreok- 
out. and fohn Edmonds produced a 
limited but recognisable Space 
jT]viidni^. He also invented Galaxy 
Wars which, if I had no other 
reason, is sufficient on its own for 
me never to want to part with my 
ZX-eO- It is far and away the most 
orifiinal and compulsive game 1 have 
either for theSOor the 81. 

Another major achievement in 
ZX-eo software was Philip Joy's 
chess program, which appeared in 
early 1981. Although its standard of 
play could perhaps best be destribed 
as "not illegal", it showed that the 
ZX-eo had a potential to match com- 
puters costing five times as much. 

Then the ZX-fil was announced, 
By the time the public cuuld obtain 
either the new machine or the new 
ROM for the ZX-BO, there waa 
already a number of bonks and pro- 
grams available, because of the 
Sinclair "seeding" of some authors 
with machines. Sinclair introduced a 
range of inexpensive software, 
which was good at the lime, though 
■ iirly routine. Its failure to add to the 
range in a year i s a great pi ty . 

As [ indicated initially, all 1 can do 
is to try to deal with some of the 
ZX-81 programs available, which I 
will split into three groups — arcade 
gamfiB. other games and utilities. I 
have to omit any discussion of busi- 
ness-orientated packages as they are 
tiutside my field but it must bo said 
that Hilderbay, with its range which 
includes a payroll system, is doing a 
marvellous public relations job for 
the rest of us^by showing that the 
Sinclair is sufficiently powerful to 
have a serious side. 

I am also omitting household pro- 
jjrams such as Bank Account and 
Telephone Director>'. Although those 
programs are useful when trying to 
justify a home computer to sceptics, 
the ZX-Bl takes too long to save and 
load to make them worthwhile. Now 
if we had discs—but that is anothyr 
story. 



(tonlinupcf on page 52} 





(contii^ueii from pnj^e 51 1 
fx So lo arcade games, the most 

LjK^ famous of which is Spuca invtidem. 
and the Matfonics version for the I K 
ZX-Bl is good for the time when 
your 10 pence pieces ron out. Inci- 
dentally, Macronics provides a list- 
ing with each cassette and it would 
be pleasant if other companies 
followed suit. 

The program is 8 smaller version 
of the real thing — yon have only one 
laser base per game and only I he 
current and last game scores are dis- 
played — i.e., no highest score 
feature, 1 had reservations at first hut 
1 soon became addicted, as did all the 
children to whom 1 showed il at 
Christmas. 

They added their own sound 
effects of the Pchow! and Wham! 
variety but if I had had the necessary 
hardware, that would not have been 
required for the next two programs, 
Quicksilvas Defender and /^steroids. 
The first involves running a gauntlet 
of invaders coming at you from the 
right, while moving your ship up and 
down, faster and slower, trying to 
fire while avoiding their missiles 
and all the time watching the ground 
rush past below. 

The program is remarkable in two 
respects. First, it includes software 
to drive an add-on sound generator 
available from Quicksilva and, 
although it is not cheap, it adds a new 
dimension to games. Second, the dis- 
play uses the entire height of the TV 
screen — not just the portion of it 
addressed by the ZX-61. 

Asteroids does not use the entire 
screen but has the sound-generating 
instructions. Your ship is a number 
on the screen, which represents the 
direction of movement or fire, e.g., O 
equals up, Z equals right, and the 
like. The larger asteroids disinte- 
grate in a satisfying manner and 
more and more appear as the game 
progresses. Once you ere used to not 
having an arrow to show the direc- 
tion of your ship, it becomes a good 
game. 

The last arcade game at which 1 
look as is DKtronics Cenlipede. 1 
cannot describe it adequately with- 
out confusing all and sundry, so 
suffice to say it has excellent moving 
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graphics and is very-attractively 
presented, with the game becoming 
progressively more difficult in 
several ways. 

Whal is also very creditable about 
it is that the player can decide at the 
start how many bases each game 
should have and bow fast the game 
should run. That means that several 
people can play at the same level of 
difficulty and the program produces 
a high score league table. 

Moving to non-arcade games, a 
number of "adventures" are avail- 
able and one of the major factors in 
determining the appeal of an adven- 
ture is the number of situations 
involved in the game. That means 
that machine code games such as the 



two Artie Computing Adventure.'! 
have a big advantage over programs 
using Basic. 

The Adventure A seems the easier 
of the two but Adventure B will give 
you a score — ^if you score anything 
—although it is much fussier about 
which words it will accept in each 
situation. 

Both require plenty of time and 
patience, whereas the Macronic 
Ntghlmore Park is usually finished 
quickly, it is really eight or 10 simple 
Basic programs, such as Number 
Guessing and Sijnon. all joined neatly 
together, and which you go through 
at random as you try to cross the 



fcdnlinuRd on pngfl 5't) 



SfNCLAIR USER Aprijiee2 f 




^ 




park. This we 1 1 -presented ganie kept 
Ihe children quiet for hours, too, 

A number of ZX-fll versions uf the 
t; lassie Startrek are avail ablo— all, if 
anything, better than the original 
mainframe program. I showed the 
game to an 11 -year-old and her com- 
ment, "Ciee, \\ takas a million years to 
kill a single Klingon" is a slighl 
exaggeration, although it is true thai 
a game can take two hours. 

1 have two v^ersions of the game, 
one by Macronics, which makes 
good use of graphics, although enter- 
ing of commands has to be done 
carefully, and the other by Silversoft 
which, although a trifle slower, is 
better-presented, 

Several chess programs exist, 
although the only one I have is Artie 
ZX chess. It plays an impressive 
game on six levels, the first three 
levels responding in less than 10 
seconds, 40 seconds and five 



minutes respectively. Every level 
plays good t:hess but tendK to lack an 
end-game strategy. Recently I havi; 
seen the latest version of the pro- 
gram, w^hich has minor bugs correct- 
ed, although the input has been 
made a little more complicated. 

In addition, the level one time has 
been reduced from 10 to two 
seconds and the others speeded 
accordingly. 

Now for the utilities, which are 
programs to help you write pro- 
grams. 

The best I have seen is Bug-Bytes 
ZXAS assembler, U allows you to 
enter standard Z-BO mnemonic 
codes, eg., LD HL [immi in REM 
statements, which are assembled 
and tfien placed wherever you want 
in memory. 

It seems that many ZX-81 users 
are interested in machine code; the 
assembler makes learning and using 
it a hundred limes easier. 



Bug-Bytes also sells a disassem- 
bler, which can be used at the same 
lime as ZXAS, and which can pro- 
duce memories from machine 
code — e.g., the ROM^ — plus other 
facilities. The last program which 1 
bave not seen yet is ZX-MC from 



apparently 
loading and 
the memory. 



Picturesque, which 
allows double -speed 
savins of any part of 
among other things. 

1 have m^entioned fewer programs 
than 1 would like and in less detail 
than 1 would like. The best thing is to 
see the programs run before you 
buy. as more and more are now 
available in shops. Watch for the 
"cowboys' who are selling programs 
extracted from magazines but. in 
general, ZX software is good value, 
often providing displays and 
routines I would not have thought 
possible, and cheaper than similar 
programs for other computers on 
the market. 




ZX81 

Basic 



Learning 
BASIC 
with your 
Sincfair ZX80 

Robin Norman 




Th'i bOO^ ttiilti^ol gieat value to all 
2XfllJ owne-fB. U teW* ironj fxtir ro B*' 
lira iXSO trtutiing. f^ou toprografn ii 
^ntf f>oiv to jef (fte (>*sr ^vl ol't 
CoftwfS^til^ unlcufnaiic/} necessai'y 
to uw tiK Smc\ai' Zy.SP (o I'hp tuH 
pltjs i^ spBci^liy written pFiyraiTts 
una L^rlatihf ^ISBivhere. 



Robin Norman 

H you ft6ifB aZXBl of are IhinHirtg ot 

btJ^ng one, this bootf wtSI tell vOiJ s!l 

i^u neecf to know fo getth^ 

bssS from it. 



The ZX.S1 Basic ttooh covers the 
Basic IK \fersion, tt)e a^cfitional 

fa^ituies ofler^d by the WK 
expansion RAM an^ how lo use the 
Sinclair ZX printer. There are 14 
Qriginai pragtsms lot you to run on 
Sfierriachineffor tKand 16K versions), 
and lor ttiose contuseii by compvier 
jargon iand who isn't7) ttier^is 
a g!o3s^ry of technical terms. 

ftobin Worrrian assumes norhitisl 
knowledge oS computing sncf his 
undemafKiing writing Style is 3 
perfect beginner's Introduction. 

4Q8 01178 5 
176 pages 



408 (Jit Wf 7 WO fiages 

£4,50 
O&Aon 

Computing 

Peter Latferly 



MfcrQf>roc6SSors 
for Hobbyists 

HayCoies 

Aa^pisa Ifam a popular onrws ot 
antcies .n Pmclical ftoefftsniiM. mi 

-CKxNk talifn t»t> mBiSei slepbf sfap 

ir\fOCjgt\ rfle m/5*BflB5 f f tttt 

irurfcpinJcSSW efifflantH \ls inslf\ic!iar 
sef, ttm ULifSfKxt compc^^nti melt aj 
nvmorjfl J afrtScornfiuntcaliori ml^rlacBA, 
inn Itte a3e oi fhe micrapfocmcn m 
home ci^n^iy W* 

40800414 2 92 pagei 

£3,95 



Corrting shortly... 

26 BAStC Programs 
^r your Micro 

Derrick DBines 



Tt]is bool! w]ll helfi anynnt n/tto 
m$J^«j loi^nin atiatjl (leisonal 
cfHnputera snd ttm uses Ki \Kh\ctt 

dBv^pmant of r-hp psfion*^ 
anirputt/.. #npl9t!ii lis opefsfian and 
aiitl\n€s ine prmvpleiOJ 
pfCQramm\ng 4cfiaptefQrT 
tppHe^liorii 5-jjrk«ys the /tt^ny uS«.S 
[rf ItfBse ipmarJi^til^ macilMnes. 



406 00555 6 96 pages 

£1.95 



ptog/ams, Irain speVfrng' lesls (ti submanrm- 
haniin^ Thgy Am iriiHt^ JKim tite moil 
^tmentarf. usatsie on Iha stnpiot-l ^tomv 
compufoc rotortSif *ntf maitcompfa^pJ'oflrama 
$ijiJA5liB lof mofe advanced micltintA 

DarTKiJi Oairwi Has wtat&n Uw games \n an aaati 
Sii^S«l tit BASIC 50 lliat Ihe- nsader iv<ll tttvt no 
dtttksultYm t/snsiattfg ttmm r^r ^ny micictcfifr^utef. 
Eacli pn>Cr«m m Oascittied tp a livelf and intormsun 
St^H:. iwrri auslot varmbias atd intirKify iH* imQUirad. 
plus a prOgriff l'Sl">i antl samplB run. 
T,H* 600*' iS«^saHftw71aM^^»s(s Since i' fiff|p^jmpns*# 
fK/miHjuefi tor WTTflng suCWSS'liH proqfBms wnrfrt 
tisc prouMfing p^Jiryof aneerraiwiwnr. 



ORDER NOW- from your iocal bookseiter 



•^1. 



£4.95 



\du.if5fSS} 



In esse of difltculty serHf cash 
with or&er to Pa Iricia Davies. 
Marketing Manaper al Itm 
^aate&s shown 



""«& 



W: 



"^IT!, 
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ewnes Technical Books 

Borough Gieen.SevenMks.Kent TNIS BPH 
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ADVERTfSEMENT 



Get the most from your 
Sinclair — -or your Atom 
or Vic-by investing in 
some of the best books 
available. . . 

Gettirtg Acquainted with your 
2X-81 — Tim Hartnell More than 
SO great programs in this 
1 28-page book, including Zom^/es, 
Life, Micro-Mouse. Word Processor 
— to use with the printer — and 
DRA UGHTS. This is the nu mber one 
U.K.ZX-81 book and Is designed to 
getvour2X-8l up and running with 
worthwhile programs from day 
one.ZX-81 commands are explain- 
ed, with programs to show them in 
action; there is a chapter on how to 
make the most of the standard 1 K 
memory and much more. 
Computing Today said: 

This book , , , gives you the basis 
of a hands-on program , . it Is easy 
to read, . , has something for every- 
one -the practical approach used 
can only benefit the growing body 
ofusers". 

In the U.S., Creative Computing 
said: "The book is chock full of 
games, such as Checkers, which 
draws the entire board on the 
screen ... As you work your way 
through it, your program library will 
grow along with your understand- 
ing of Basic ", 

Tim Hartnell is head of the 
National ZX-80 and ZX-31 Users 
Club and has used the feedback 
from hundreds of members to 
create the most suitable book for 
the 2X-81 user Getting Ac- 
quainted with your ZX-81 by Tim 
Hartnell is £5.95, plus 70pp, & p, 
The Gateway Guide to the ZX-81 
and ZX-80— Mark Charlton, This 
1 80-page book contains more than 
70 fully-documented and 

explained programs for the ZX-81 
and ZX-8Q. The book is a "doing" 
book rather than a reading one and 
the author encourages the reader 
to try things as he or she goes. 
Crea tive Computing said; 

"The book starts at a low level 
and assumes the ZX-SO or ZX -ST is 
the reader s first computer. By the 
end, the reader will have become 
quite prof icjent". 

The book describes each 
function and statement in turn, 
illustrates it in a demonstration 
routine or program, and then com- 
bines it with previously-discussed 
material, The Gateway Guide to 
the ZX-81 and ZX-80 by Mark 
Charlton isC6 45, plus 70pp. & p. 
Mastering Machine Code on your 
ZX'81 or ZX-80— Tony Baker. 
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This great book, the best-selling 
UK. volume on the machine code 
for the ZX-81, has been warmly- 
welcomed by the computer press 
and users, Practicat Cornputir}g, in a 
review on Prestel, said: "Have 
worked through three chapters so 
far and it's remarkable. Jf the rest is 
as good I expect to be able to do 
some quite clever things quite 
soon. It does need concentration 
but compared to some articles I ve 
read on the same topic its Janet 
and John ", 

The book assumes you know 
Basic, but assumes you know /?(??/?- 
irtg about machine code, It starts 
with well-understood Basic 
programs. From simple arithmetic 
and random number generators 



you are guided slowly through a 
series of easy-to-understand 
routines. The book includes an 
intelligent draughts game, with full 
display, which fits a IK ZX-81, 
Mastering Machine Code on your 
ZX-81 or ZX-80 by Tony Baker is 
£7 50, plus70pp Sip, 
34 Amazing Games for the 1 K 
ZX-SI— Alastair Gourlay, This 
book is the answer to the ap- 
parently limited IK memory 
provided on the standard ZX-81, 
Alastair Gourlay, a member of the 
National ZX-80 and ZX 81 Users' 
Club from Scotland, has spent a 
great deal of time stretching the 1 K 
to its limits and the result of that 
work is in this book for you. The 
programs have all been dumped 
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from the printer and are guaranteed 
to run first time. The programming 
tricks Aiastair has used to com- 
press the programs can be used by 
you in your programs. The book is 
much more than a collection of 
games. It is a guidebook to show 
you how to make the most of your 
1 K ZX-8 1 34 Amazing Games for 
the 1 K ZX'81 by Aiastair Gourlay 
is£4.95, plusTOpp. &p, 
49 Explosive Gannes for the 
ZX 81— plus 27 for the ZX-80— 
edited by Tim Hartnell, In this book 
you will find many great games to 
keep you locked to your ZX-81 for 
hours. The book has listings for 
every game we thought you might 
want, including Galactic Intruders, 
Breakout Draughts /Checkers. Star 
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Trek, Death Maze, 4-in-a-row and an 
8 K A dvertture-lw^ P rog ra m , 
Smugglers Bold. As well, there is a 



host of new games and adaptations 
of old favourites. 

Many of the programs will run in 
just IK, including a simplified 
Space /nvaders-tyQB program. 
Some of the games are based on 
chance — the dreaded Sinclair 
random number generator — ^and 
others depend on skill, both yours 
and that of the computer In editing 
the book, Tim Hartnel! has tried to 
ensure that each and every 
program contains at least one 
programming technique which you 
will be able to adapt for your 
programs. 49 Explosive Games for 
the ZX-Sl, edited by Tim Hartnell, 
is£5.95,plus70pp. Bip. 
Getting Acquainted with your 
Acorn Atom — Trevor Sharpies and 
Tim Hartnell. If the Atom is the first 
computer you have owned, this 
1 84-page book will help you 
unlock its secrets, Master the 
graphics, PEEK and POKE, 
keyboard scans. Assembler and 
more. Getting Acquainted with 
your Acorn Atom by Trevor 
Sharpies and Tim Hartnell is £7 95, 
plus70pp, & p 

Getting Acquainted with your Vic 
20 — Tim Hartnell. This 130-page 
book is based on Tim Hartnell's 
best-selling ZX-81 books, with 
extra material on the Vic sound and 
graphics capabilities. Computing 
Today satd: Tim Hartnell leads the 
reader, step by simple step, from 
the absolute basics of program- 
ming the Vic to writing complex, 
sophisticated programs. It 
thoroughly describes use of the 
sound, music and colour capabili- 
ties and illustrates the use of these 
functions in over 60 programs and 
games ' Getting Acquainted with 
your Vic 20 by Tim Hartnell is 
£695,pius70pp.&p. 

Get the most from your 
Sinclair— or your Acorn or Vic — by 
investing in some of the best books 
available. 



Total 



ORDER FORM 

Please rush me the following books: 

Getting Acquainted with yourZX-Sl at £5-95 ..,.,,.., 

The Gateway Guide to the ZX-81 and ZX-80 stt6.45 ,......., 

Mastering Machine Code on yourZX-81 orZX-80atC7 50 

34 Amazing Gamesfor the IK ZX-81 atC4.95 

49 Explosive Games for the 2X -81 atE5.95 

Getting Acquainted with your Acorn Atom at £795 

Getting Acquainted with your Vic 20 at £6-95 

Add 7 Op per 6ooJt for postage and packing 

Total ' 

Cheques should be made payable to Interface Publications. Now post 

order with cheque to Sinclair Books, Sinclair User, 30-31 Islington 

' Green, London, Nl 8BJ, _j 
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THERE has beKfi no shortajijf! of 
developments on the hardware 
side of the market since the 
introduction of the ZX-Bl in March, 
1981. Most were based on designs 
which developed on the ZX-HQ and 
enhanced by the introduction of the 
ZX-©1, The main different^es 
between the ZX -SO— even with the 
8K ROM^nd the ZXai are the 
appearante of a static screen on the 
2X^1— slow mnde^and the exten- 
sion to the expansion bus — the edge 
connector at the back of tht; ROM CS 
line which meant that some of the 
Sinclair address decoding should be 
sorted-out externally to the ZX^l, 

For the first six months Or so. 
firms were very cautious about the 
ZX-81, watching the market to see 
whether it would take off. The first 
product to appear was a sound 
board, complete with input/output 
port end a motherboard from Quick- 
si Iva; that was one of the first 
motherboards for the ZX-ei and 
meant that the user cou Id have more 
than just the Sinclair ifiK RAM pack 
on the back. 

The next announcements appear- 
ed in September, \mi at the Personal 
Computer World Show— floppy 
discs, RS232 serial printer port, 
cheaper input/output ports and, for 
the first time, the Sinclair printer. 
Since then things have snowballed; 
ZX-81 sales have exceeded the 
250.000 mark, showing that there is a 



Plenty for users 

To lead into in-depth analyses of hardware 



great deal of feeling for the micro 
and the number of firms which have 
been set up to deal with ZX-Hl equip- 
ment has more than doubled since 
September, 

the ZX Microfair in November 
v/An an event whic:h meant that the 
equipment which was promised in 
the ghissy advertisements available 
previously only on mail order could 
be seen before purchasing. Such was 
the enthusiasm for that type of 
Microfair by both the exhibitors — 
Sinclair alone took more than £b,t)00 
in orders on one day— and the users 
that another was organised quickly 
forjanaury, 

A word of warning to users — be 
wary of certain manufacturers who 
claim that they have a product avail- 
able when all they are doing is test- 
ing the market to see if anyone is 
interested. It is better to write and 
confirm on what date they will be 
able to supply the product to you. 

Computer manufacturers have the 
tendency lo quote a date and then 
supply the product between six and 
1 2 weekii after you have paid. Bigger 
firms are the main culprits. 

1 have divided this review of the 




A ccisseEtP recorder developed for the ZX-ai. 



hardware products available for the 
ZX-8t into three headings — essen- 
tial add-ons, keyboards, mother- 
boards and extra RAM. They 
comprise input and output capabili- 
ties where some technical know- 
ledge is assumed: enhancements 
which require programming skill, 
but either plug direct intu the ZX-81 
expansion bus or the ZX-81 is modi- 
fied by the manufacturer 

There are two leaders in the 
amount of RAM you can cram into 
the ZX-ai memory map. The Memo- 
tech 4eK RAM pack has the largest 
continuous Basic memory: not all of 
it uan be used for a Basic program- 
only the bottom IfiK (16K-32K), The 
rest has to be used for storing data 
but not machine code. 

Audio Computing has the largest 
memory pack available, l2flK of 
RAM but only 32K of it available at 
any time. To switch between sets of 
32 K. called banks of mwmory, a 
manual switch has to be thrown and 
the ZX-ftl has to be re-set to start up 
the Basic system again, That is not 
very convenient, as it cannot yet be 
operated from software or the vari- 
ables transferred from bank to bank. 
The Memotech 4flK was one of the 
packs I have tested; it was Kood value 
at £129 plus VAT, assembled, and is 
very easy to use. 

So the arrival of Memotech*s 64 K 
pack must be welcomed, especially 
as it retails for only £79 including 
VAX More about this newly- 
released product soon. 

There are other external RAM 
packs varying from an extra 3K 
givin;^ a total of 4K of RAM to a full 
16K of RAM cheaper than Sinclair's, 
Always check that the RAM pack 
does not prevent you connecting 
other equipment after it is fitted to 
the expansion bus. That was the cadw 
with the Sinclair RAM pack, which 
meant that you had to spend at least 
£10 lo attach anything else to the 
ZX-61. If you are spending that 
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hardware 
overview 



to choose from 

products, Stephen Adams scans the market 




money you might aa well look at the 
expansion possibilities after yoii 

have it. 
The only other RAM exlenstion 



possible is to change the iK of RAM receivtid against the screen layout at 



take a digital number and output a 
voltage corresponding to it, Light 
pens i:an be used to draw on the 
screen by checking the light 

If 



chips fitted into the basii: ZX-81 for a 

2K chip- That necessitates goins 

inside the ZX-Ql and perhaps some 

soldering. After checking inside to 

see if you have one thip — just 

change the original chip for thti new specially -writ ten 

one— -or two— a new-ZB pin IC socket 

needs to be fitted— change one fit rap 

on the board. Full instructions 

usually are given with the kits. The 

new memory chip will cost at least 

£7 and RAM packs start at CiB. 

Various keyboards can be obtain- 
ed which are basically of the same 
construction, consisting of 40 
professional microswitches mount- 
ed on to a bare printed circuit board. 
That replaces the keyboard on the 
ZX-Sl. Usually some soldering has 
to be done The new keyboard usual- 
ly is very light to the touch and 
extremely responsive, improving 
the time taken to enter a program by 
at least 50 percent. None of the 
original keyboard functions are lost 
as Ihey are all controlled from 
software. 

There is a wide selection of mputif 
output ports available which can 
provide from 16 to 24 bits of infor- 
mation on a separate bus to the 
ZX-Bl datahus. Those outputs are 
latched; they keep the data the same 
while the ZX-Bl does other things. 

They are the only way of getting 
information in and out of the ZX-81 
to control other equipment. They can 
be divided into two types, memory- 
mapped— can be PEEKed and 
POKEd from a Basic program— and 
input/output-mapped — using 
special machine-code routines. 

Now various attachments can be 
used on those ports; A/D converters 
which take a voltage, measure it and 
give out a digital number for the 
ZX-ei to read. D/ A converters which 



the time. Moat of those require some 
technical knowledge to be able to 
use them. 

MacTtmics disc system will act 
like a super-fast tape recorder using 

machine core 
routines. Th«y will be stored in 
ROM and i:fln be used to SAVE, 
LOAD and store random data on 
sifin. disc. The maximum is 40K per 
disc and the cost is expected to be 
£249. It also includes the only RS232 
printer port available: It will accept 
data only one bit at a time but many 
printers are available for it. 

There are various attachments to 



fied. so the resolution can be 51 Z by 
256. 

The Sinclair printer uses an 
aluminium-coated paper with al) the 
characters being shown by black 
dots, Even without the character 
board, it can print your own-design- 
ed characters but that takes a good 
deal of memory 

Digital cassette recorders can be 
bought, designed specially by Mono- 
lith for the ZX-et. They are given a 
registered number and are highly- 
tuned. If you still want to use your 
own recorder. Abacus has a cassette 
switch which will prevent confusion 
when SAVKingor LOADing. 

Motherboards can be plugged 
easily into the expansion port to give 
you more sockets, so that all those 
devices can plug into the ZX-8 1 all al 
once. 

With all those products it is 
pleasant to see that one manufac- 
turer, at least, is sufficiently con- 
cerned to contact other firms to 
agree some kind of standard, If you 
intend to produce something, why 




Speech ifipul frtiii] WifJIpm Sluarl Systems. 
the ZX-fil which, although not 
essential, can improve the facilities 
available to the programmer. The 
newest must be the speech input by 
William Stuart Systems and the 
speech output by DCP- That means 
that you can program the ZX-fll to 
accept words like LIST, RUN and the 
like and have it reply in a limited 
number of words. 

Another facility is to have a colour 
board by Haven Hardware, which is 
programmable in 16 colours. Pro- 
grammable character generators can 
create high-resolution graphics, 
which can then be printed-out by the 
very good quality Sinclair printer. 
Each dot on the screen can be speci- 



not speak to Nick Lambert of 
Quicksilva? 

Tht; final enhancement is more of 
a service than a product. It is called 
the Buffer Shop and has been set up 
in London to cater only for the ZX 
machines. It is the only retail outlet 
for products, apart from W H Smith, 
supplying only the Sinclair ZX-fll 
andlGK RAM pack. 

A greater need for any user is 
more knowledge about what is avail- 
able. It is only through co-operation 
of manufacturers with magazines 
such as Sinclair User that the user of 
a ZX-81 can make a valid judgement, 
I can only say that I have done my 
part and now it i s up to you. 



SINCLAIR USER AprUiSm 



57 



ZX81 GAMES 

FED UP WITH BEING RIPPED OFF? 

HAVE VOU BOUGHT 

BORING/WORTHLESS/RUBBtSH GAMES? 

DON'T DESPAIR, TRY THESE! 



«flLE!PESCOPf 



GAMESTAPEIJnrlk 

1 games inc I. ASTE R 01 DS. UFO. CO DE. BOM B ER. 

GUILLOTINE, KAieitJSSCOPE.Btc 

PRO »A B LY TME B EST VA L L)E 1 K TAPE AVAI LABLEI 

W If u e don-e in IK gametihatsomeoi our i:omp*[iicifi 
'BQwreti 1 ek to an I 



ofifCia^t 



ARTIST 




GAMESTAPE2,t(rrieK only CASS 

■STAfn-ltjHTER VQuarefightrngattheendQif th« gruvorsn. 
'm w m gny snerriv camyou ass^oty^ A yfaphicfirnulttion 
PVRAUJD .Canyoumov«theF'y^AMIp^t^Bk«<iriiE.ta4t.Bandi 
' wtUcdMaosel AEhiniiftr«3$rn« 

■vRTIST bwtfrfloan ARTIST, thefi use tha 1 merrniri** Jo 
i!Oi^v*wrrirB¥Ving« Incl. SAVE, COPV, e[c 



GAMESTAPE3, ti>r T«K ofily£B.9S 

"CjUJaCOMBS a Wulti-LewriGfaiihics Adi/tniure- You 
vrq iloFiB an.d lost mt^^sCATA COM BS.Hoiv ^al^^<■.nny^3^^ 
survive? BeFore-ycu starva icdi»aTh. orariR ut thn munv 
MONSTE RS gcia ymj I Can V OU diiCOwBf thn iircnelE of the 
CATJiCQMBS 




II 




3 D M NST E nS MAZ E IjAM E STAPE: 4. lor 1 8 K oniy £S.9B 
'Llnbfi^ie'vabLi^ Gia^jhic^:^' C«<n y^ku lirid your way thirou^ri ih^ 
Maie'Tht EXIT i$ (hsro somewhBra, but thfio so ra a T fl^)( 
and )!$ t< tpr YOU I All in .3 D, yau Va rievfii aean anvlhino like 
rliiH b^fiDTsi 



GAMES MARKED ' incl MachineCode 

J. K. GREYE SOFTWARE 

DeptSU 16 PARK STREET BATH, 
Avon BA1 2TE 

frdtfe enquiries welcome 



Great Uncle Arbuthnot is Dead 



Vou stand to inherit his entire estate, by i first y^oy must prove your 

Finaneiaf acumen by turning El 0.000 tnto C 100.000 w«(hin 26 

uv-fifiks. 

Vou may invest your cash ai the Stock Eicchange, on the Metal 

Market and RIS-K your capital at the Casino or Ftsc&s. 

WATCH OUT FOR YOUR RELATfVES WHO WILL APPEAR AT 

THE MOST INOPPORTUNE TIMES; IRVING TO TRICK OR 

HINDER VOU. 

I r you are syccessfd you will be able to LOAD part 2 of tha game 

on side 2 pf the cassette. 



Now enter the world of BIG BUSINESS: you have inherited an 
ailing soft -"drinks factory. 
YOUR TASKS ARE SIMPLE: 

(if Find The secret formula "for a potentially world beatmfl drink 

caHedPARADJSECOLA; 
(ii) Manufacture and market the drink successfully: 
liril Try to pf edict demand in an ever changing market; 
fiv) Copewith STRIKES, FIRES. FRAUDS.etc: 

[v) Decide on tha best tim« to EXPAND yourfactory; 
Ivi) MAKE A MILLION POUNDS, 



Tha game is called "INHERITANCE" and is available on Cassette 
wuh fulhnsiructioos at only £4.25 from; 



SIMON W. HESSEL, Dept. S> 
1&LythamCourt . 
Card well Crescerit, 
Sunrtinghlll, Berkshire. 



ZX81 



Fast. Efficient Service' 



16KRAM 

fi/fi Mof)ev-t6Ck Guarantee 




ZX 81 owners 

Protos 

Keyboard is here 

At last! A resl full size heyboard m a top quality caise for 

VOurZX S1. 

Simply ynscrew your ZX-81 printed circuit board frorn its 

black Sinclair case and plug into Proloa 

FULLY BUILT £64.95 inc. VAT 

• More accurate, fastSf typing wuh bagger and reaf keys 

• 40 colour coded key- tops for easy reading 

• Robust, 'big' computer construction 

• PCS prepared for more add-ons to come 

• New edge connector provided for Sinclair and other 
manufacturers' peripherals 

• Key legends can be changed for future new ROM functions 

• Sinctair PCB fully enclosed and room for much mOfe 

If you feel you've outgrown your ZX-81 don't ssti it for 
peanuts snd movfl to another system. Add it to Protos 
and make your ZX-81 grow, 

For details, large SAE, please, For Orders add E2.50 post and 
packing. Cheoues tp 'Frome Computing'. 



Protos 

Computer 

Systems 



Frome 
Computing, 

20 Ashtree 
Road, Frome, 
Somerset, 
BA11 2SF 




Authors: 

Ian Stewart & Robm Jor>^ 

The reader-frieniiiy guide 

to getting started with 

theSirtdair ZX81, 

Includes an Intro* 

ductfon to looping and branching, 

graphics, subroutines, and debugging tet:hnique$, with over 

50 programs designed to run on the standard IK memory. 



110 pages — Paperback £4,95 



ISBN 9O6B12 17 8 



Publi$h«d by: Shiva Publishing Ltd. 4, Church L^ne. 
Nantwich, Cheshire CW5 5RQ. Telephone: 10270) 628272 

Order from your bookseller or fill in the coupon 

Pfease suppfy me with .,...., copv/^copies of PEEK,POKE,BVTE & 

RAM. For 1 $1 Cis.^% PcinaQA please add 25p 

fViC*: £4.96 per copy. Checjues psyabia to Shiva Publishing Ltd. 

NAME (Capitals pl63S&) , 

Full Postal addr«si . 



For payment by Access/ America rv Express 
Card ^fo, SignatuTB, 



SB 
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competition 



iWrite a program 
Snd win a super Sinclair 

printer 

Welcome to Sinclair User and the first in a series of competitions 

which we hope will help you, the user, make more of your machine. 

For the next five months we will be giving away a printer— land other 

special prizes — to whoever submits the best programs for the ZX-ai . 

In this first month, as we want to include all the readers with only 1 K 

of memory, the winner will be whoever submits the best original 

games program. 



games program. 

form below and while we will accept a cassette i 
;d by awell-typed or beautifully hand-written lis 

Your entry must reach us by April 10. 

As a tie-break— if one is necessary- * — *" — '* *' 

beginning with the words: 'Iv 

The usual rules, about the editor's de 

of ECC Publications bej 



Fill in the entry form below and while 
be accompanied by a well-typed or be 

Your entry must read 



vhile we will accept a cassette it must 
I or beautifully hand-written listing. 
IV entry must reach us by April 10. 

one is necessary — ^we want you to write a slogan 
/ith the words: 'My ZX-81 helps me ....... '. 

mt the editor's decision being final and employee 
;; Publications being ineligible, apply. 



Comple^^^^'' • • 

VeW^^^- . 

1 ^^^^ ..-■ ■■•■■■ ,„„ Green. ^""'^°" \ 

I MdT«^^- ■•• . , 30-3^ ^^^^'^^'^ ^— » 



I 

I 

I 
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newbnsuase. 



Simple English 



At long last someone has written a book on 
computers that even Aunt Emily can understand. 

That someone is none other than Dennis 
Jarrett; doyen of simple English and former 
Managing Editor of WHICH COMPUTER? and 
Practical Computing. And his book is calied The 
Good Computing Book for Beginners, 

if you're not a beginner, don't let the title 
put you off. Because this book provides a 
wonderful opportunity of clearing up any grey 
areas of your knowledge. 

An d a glance at the chapter head ings down 
below may well give the impression that this 
book is fun to read. You would be right. It's the 
brightest way imaginable of learning all about 
computers. 

There's also a complete language guide to 



IfNircourse in computers. Enrol here! 




computer-jargon mumbo-jumbo in a glossary 
of terms that's as comprehensive as you'll find 
anywhere. 

All in all, you'll find this book does for 
computers what Berlitz did for languages, 
In 304 pages. And at a modest £1,95, 



I 



3 



fntfoduction to tht 
introduction - computer 
myths, why they ore ijeing 
diiptHed, oritjthetrutii 
obOiJt computers. 

What gots on inside -a 
swi^ canter through tfte 
heavy technolc^, avoiding 
irrelevant on d/or difficuU 
ideas: processors^ chips, 
memory, t/0. 

Program mes -what makes 
t/ie corTtputer tick, or at 
host when the rnjiise comes 
from: system soft^ffore, 
oppiicatians, tht pi^atcftt 
and unpieasant faces of 
programming. 



What's Q psrsonat 
computer?- new readers 
start here. bectJuse t/ifs is 
aSi you need to fcno*v: what 
can it do? What 's av^jHabte? 
And where do you buy O 
computer? 

What to fook for- how to 
btiyc smaii corrjpuier, or at 
least how to ovoid oMnptete 
disappointment 

A pradicaigioiiory- facts, 
opinions, references and a 
few personalities. 

Now read on - 
recommended reading, 
with notes. 



Please send me a>py(ies) of the Good Computing dooii for 

Beginners at £1,95 eadi plus 50p for po%tage and pocking. 

D / endose che<;uefbr£ made payable to ECC Publications. 

Nome 



Address 



n Please charge my credit card the sum of£ 

Name of credit card _- 

Number 



Signed 



Now post pi ease to ECC Publications, 
30"31 Islington Green, London N1 8BJ. 

Telephony enquiries: 01-3597401. 



eo 
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prestel 




April debut planned for 
prize-winning adaptor 

There are more than 20 entries for the £1,000 first prize which 
goes to the designer of best ZX^l /Prestel adaptor. Roger Green 
tells the story and why there is a need for the adaptor. 



A BRITISH Telecom -endorsed 
adaptor lo allow ZX-8is to 
run telesoftware programs 
transmirted by viewdata is to be 
unveiled al the end of April. The 
design of the C50 add-on gadget will 
be Ihe winner of a compytilion 
launched at the end of 1B81 by Tele- 
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com to boost interest among Sinclair 
users in programs delivered by tele- 
phone line through the Prestel view?- 
data service. 

The adaptor is scheduled to make 
its debut at the April 23-25 Computer 
Fair in London. 

More than 20 competing designs 



for the unit— which "should be in 
the spirit of the ZX-fll, low-price, 
practicaK robust and efficient" — 
were entered by the March 14 clos- 
ing date. 



fcontijiuerf an paget 82} 
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{iiontinued from pti^eM] 

Do not expect, however, to be able 
to [ook al Prestel information pai^es 
if you buy the adaptor. British Tele- 
com telesoflware product manager 
Tony Sweet expected that the tele- 
vision display circuitry for that 
would have to be omitted to keep 
down costs. He explained: 

"What is required is a cheap 
device which will allow the ZX-fll to 
load and execute programs stored on 
the Prestel database"- 

Viewdata was devised 10 years 
ago as an inexpensive method of 
selling to the public information 
stored at dedicated Telecom com- 
puter centres. Users dial the com- 
puter from a television set. either 
with built-in additional circuitry or 
linked to a special adaptor, and 
select the information they require 
by pressing buttons on a calculator- 
like keypad. 

The original idea was to gene- 



rate out-of-office-hours telephone 
traffic, As such, the service has so far 
flopped, so now Telecom is seeking 
new ways to stimulate demand for 
Prestel. One way is distributing tele- 
software programs to owners of 
personal computers. 

The idea of delivering programs in 
that way is not new in thn main- 
stream computer world. Personal 
computer users in the U.S. have for 
some years enjoyed down-loaded 
programs obtained from special 
computer services. 

The information transmitted by a 
Prestel computer is a series of 1 0-bit 
binary codes — a start bit. seven data 
bits, an even parity bit and a stop bit. 
The viewdata decoder strips-out the 
data bits which can represent one of 
1 28 display or control characters for 
the television screen. The display 
characters include all the usual 
alphanumerics. some special 
symbols, and a series of shapes 



which are used to construct \\w 
crude graphics which have become 
the Prestel trademark. 

The display area is trKated as 24 
rows of 40 character positions. The 
control codes are used to add attri- 
butes to the displayed characters, 
such as background colour or 
flashing. 

In telesoftware, each seven-bit 
code can be used to represent an 
instruction of a microcomputer pro- 
gram. A telesoft ware adaptor incor- 
porates some buffer memory and a 
control program to transform them 
into executable code which will run 
when loaded into the ZX-81 RAM. In 
theory, the transformations could be 
handled by the ZX-Sl hut in practice 
that would take too much memory. 

The trickiest problem in the 
design of the adaptor is likely to be 
the construction of the modem/line 
termination unit which links the 



MICRO GEN QUALITY PRODUCTS 



ZX81 A/D CONVERTER BOARD 



This 4 channel analogue (o digiia! convertef, ongmaHv developed for |ov stick control, can be used for such applnjanons db 
measure me nt of voltaqe. temperature, light mtensitvetc. 

The t>oafd fits in between the RAM pack and the ZXQ1 . Wo skill is requirBd to make this connection, and it actually improuos the 
stability olthe RAM pack) Pricenow only CI 8,50 



JOYSTICKS FOR THE ZX81, only £9.50 each 



* The mosl exciting add-on everfor the ZX8 1 , free yourself of that dead, unresponsive keyboapd, 

* 1 Qr2 (oysticks may be connected wt3 our A/D board 

' TurnsyourZXai into a true programmable games machine, 

* Extends the capabiltty of the ZX81, imagine the tremendous wariety of games and applications that now become possible, 

* Details supplied on how to use the joysticks in ¥Dur own programs. 

Please note that you cannot connect conventional analogue joysticks directly to the digital input ports found on most I/O boards, an 
A/BcOnvertOF such as ours is required. a /r, u j 

A free copy of ZX AM AZE plus any one of The games listed below when ordenng a Joy stick and an A/t? t>oara 

Prog la ms aval I able 

You'vetrledtherest, now try the BEST. 

Th i7p !■ ogr a mha 5 maTvy^ea t u re 5 including an evar increasing rate of play, (they'll get you in the end)- only £3.9 5 



ZX SPACE INVADERS 



ZX BREAKOUT 



Quite Simply the beat breakout on the market. 

Features seven bat angles, jyou won't find this one easyl. 



^X NEW YORK 



now only £3.95 



A very addictive arcade game, 

iom b a nd &h uo I ¥ ou w a y out of t roubfe, oth e rw i se y u a re d 00m ed to c rash , Ge nerates a d iffe re nt pattern, for a diff eren t ga m e h a c h 
timeyou play. On the reverse of the cassette is ZX REFLEX, find out how fast yo" really are, now only C3.95 

B3SR!Hg5B The original and still the best * Graphic display of chessboard * 6 levels of play ' Displays record of your moves 

andthecomputers, " Board car be set up to any position ' Has ability to change ^ides or level in m-id-game. ' PLUS * CHESS 
CLOCK on reverse side, records time taken by each player. ' Resetable function * Single key entry. ROW Oflly £6.50 

All our games are written in machine code, and can be used with joysticks or keyboard, (except chess, keyboard only} Supplied on 

cassette with library case. 

Tooallowyou to prove to yourself that our pfoduct&are sec ondtonone, MICRO GEN offers the following terms to our customers- 

14 DAYS FREE APPROVAL ON ALL PRODUCTS 

All money will refunded if goods are returned in good condition within 1 4 days of despatch. 

I f you writ e a program wh 1 c h 1 s ex ce ptional, plea se subm it it to u& . We w ill offer 3 roy a I ty if it is su ira ble. Cheque s a nd PO' s pa y a bl e t o 

MICRO GEN, Dept.SUI, 24 Agar Crescent, Bracknell, Berks 
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device to the telephone network. A 
viewdata modem employs asymetric 
transmission format— 1.200 bits per 
second from computar to terminal, 
75 bits per second for the human 
button-pushing in the other 
direction. 

The interface with the telephone 
line will have to be built to rigorous 
standards of electrif^al safety to meet 
the notoriously-strict Telecom rules. 
Tel esoft ware began with some 
research by the Independent Tele- 
vision Companies Association as 
part of its Oracle teletext activities. 

Teletext is a close relation of view- 
data. Information is delivered to 
modified television sets in the same 
format as in viewdata but scrambled 
into television broadcast signals 
instead of by telephone lines. 

Because there is only so much 
spare capacity in the television 
signals, there is a limit of a few 
hundred to the number of screens of 
information which can he delivered 
by a teletext data store. That limita- 
tion is the key difference between 
teletext and viewdata. 

The term tel esoft ware wa5 coined 
by a consultant. Will Overington, 
who had the idea of broadcast "soft- 
ware at a distance" in 1976. 

The first telesoftware prosram 
was transmitted by the Oracle tele- 
text service in February , 1977, for 
reception on a specially lashed-up 
Signetics microcomputer system, 

The experiments continued later 
that year with other simple pro- 
grams, a version of the ubiquitous 
Mastermind game and a calculate- 
your-repayments mortgage routine, 
In parallel, the early demonstra- 
tions of what became the Prestel 
viewdata service included showing 
some programs initiated from user 
tCTminals, Those* too. allowed the 
calculation of mortgage repayments. 
Those early efforts, however, 
depended on the the viewdata com- 
puter doing the work, with only 
rudimentary data submitted from 
the dumb terminals. 

Although the data processing 
feature was much talked about in the 
early days of Prestel, it was dropped 
quietly as the systeffi was brought 
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into regular service, because it tied 
up too much computer power. 

By May. 1978, however, the idea 
was gaining ground of telesoftware 
transmissions by viewdata to intelli- 
gent user terminals. Thechairman of 
CAP, a major British computer pro- 
gramming company, predicted con- 
fidently that viewdata would 
become a major vehicle for software 
distribution. 

It seemed then that teletext tele- 
software— because it was free to 
anyone who had the proper equip- 
ment—would emerge as the major 
medium for programs delivered to 
domestic; users. Commercial data 
processing users, on the other hand, 
would buy their programs from a 
viewdata service which was able to 
chargethemforit. 

CAP subsequently put some of its 
own and £90.000 of Government 
money into developing the concept. 
In November, 197fl, the company had 
a full-page advertisement in The 
Times to inform a wider world about 
the innovation and to ask: "Has 
British management the will to 
exploit it? ■ 

Evidently British management 
did not. Outside the world of view- 
data research, it seemed that no -one 
wanted to he told about telesoftware. 
The following year, public interest 
was minimal when, in May, telesoft- 
ware emerged as as part of the 
ambitious plans of the then Labour 
Government to educate the nation, 

Telesoftware was touted as a 
method of training the unemployed, 
through intelligent viewdata sets, to 
design microcomputers and 64K 
memory chips. 

The initiative disappeared as CAP 
fell into financial difficulties and 
decided to stay with more bread- 
and-butter business activities. 
At the end of 1979, another attempt 



was made to promote the cause of 
teletext telesoftware when the 
results w«re revealed of a collabora- 
tion between the Oracle engineers 
and MuUard, the Dutchnawned 
electronics manufacturer responsi- 
ble for most of the worlds produc- 
tion of the special chips used in tele- 
text and viewdata decoders. 

A prototype intelligent television 
set was demonstrated running tele- 
software programs. As usual, there 
was one to calculate mortgage repay- 
ments and the initiative returned to 
obscurity. 

During all that time, a top-level 
committee, representing all the 
interested parties, had been deliber- 
ating on the design of an intelligent 
viewdata terminal. All that emerged , 
however, was disagreement about 
the version of computer language in 
which telesoftware should be 
written. 

The most positive and most pro- 
mising development in viewdata 
telesoftware occurred in September, 
tflao when the Council for Educa- 
tional Technology published a 
recommended format for telesoft- 
ware programs stored on Prestel. 

The move by British Telecom to 
initiate the development of a ZX-81 
adaptor is in parallel with its other 
attempts to enlist the help of 
personal computer enthusiasts to 
bootstrap the telesoftware concept. 

The winning adaptor is to be 
awarded a £1,000 prize and the 
possibly more generous carrot of 
freedom to sell the design to the 
250,OOOother Sinclair U.K. users. 

If only a tiny proportion of ZX-81 
owners signed for Prestel, it would 
make a big increase to the number of 
users. At present it is no more than 
15,000, at least one order of magni- 
tude below the estimates made in the 
optimistic days of the late 1970s. 
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SINCLAIR USER 

- the best 

enhancement yet 

for the ZX enthusiast. 

Make sure you get it monthly! 




What is the best way to guarantee that you 
never become bored with your Sinclair 
computer? 

The answer is to subscribe to Sinclair User ... written 
specificdiy for owners of ZX HO's and ZX 81's- Sinclair 
User is the latest monthly from ECC Publications 
piorwers of Practical Computing, WHICH COMPUTEFT^, 
and Computer & Video Games. Whefher you bought 
your system yesterday or are an old hand, you are 
probably an enthusiast for yc^ur machine. And your 
biggest problem is likely to be obtaining aU the 
infomiaiion to satisfy your interest, We pronnise that 
Sinclair User will be devoted entirely to quenching your 
thirst for information. 

As the name suggests, the content will be geared 

specifically to helping you, the user. There will be pa^s 
of information on available hardware and software. Our 
expert writers will analyse established products to help 



you make the right choice, There will be exclusive pre 
release snippets on (sroducts whtch are about to hit the 
market. Our aim is to make Sinclair User invaluable and 
we will chronicle applications which are of special interest. 

Each month we will carry pages of programs. Another 
must for every user is our first-rate helpline service. Arid 
we intend to carry as much information as possible 
about clubs Last but not least let ua say that the best 
way you can guarantee you like the magazine is by 
participating yourself, Dont forget to ask us your 
queries; seiid in your programs ■ for which we will pay 
£10 if we publish - and be sure to tell us if you are using 
your ZX 81 in a speciai way. Send in your club news 
and tell us of any interesting pe<3ple out there in 
userland. And just in cas^ you need further convincing, 
look at our forthcoming editorial plans- 

Can you continue to get the most oui of your ZX 
without reading the Sinclair User every month? So why 
not fill in the subscription order form tcwlay? 

Editorial Plans 

May August 



The Stictik 16K RAM 
(Sssecied 

June 

Disks a bok intiij The 



The SintljiT' priiter 
(inri iii altfifirkirities 
Chs-i*: iii'sxp-finih 



<? 



r 



July 



The ZXSI meiTiCHrv map 

analysed 

Cfebuggjng programs 



September 

EnhiiTicEirfieTits for ih* enfhusia*! 

EluMnt^s solluwi? ^ '^ ^ _r^'' 

for Itw £M} W # ^,AT ^ 



:<f. 
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THERE are now many versions 
of chess for the ZX-81, which 
proves bow popular Ihe game 
was. I do nol intend to review those 
\nersions as that would be unfair, 
because 1 wrote a ZX-80 version, but 
I would like you to send any games 
you have played with those versions, 
noting your likes and dislikes. We 
can compare the versions and see 
what, if anything, is wrong. 

We shall probably notice that the 
same type of problem appears with 
bJI the versions- I can then explain 
why those problems might exist 
and you could then reply with your 
comments. 

It is known that a computer cannot 
play the end game very well; the 
dedicated chess computers on the 
market have shown that to be true. 1 
have played against Ghes.'? 
C/ra/lertger and that shows how well 
it can play at the start The produc- 
tion of good openings, by storing 
standard moves, is a common 
practice. 

Even at the middle game, it shows 
large amounts of skill. As the game 
draws to a close, however, the 
dramatic decrease in skill is noted . 
The reason is clear: the number 
of ways in which a game can end 
makes it very difficult to put stan- 
dard moves for it into the computer. 

If you had a 1 arge mainframe com- 
puter with its large amount of 
storage, you could begin to investi- 
gate the end game, That has little to 
do with the dedicated chess machintj 
and even less to do with the ZX-ei 
but it shows that it is all a matter of 
storage space. 

In a leK ZX-Bl the standard of 
play is a reflection of the program. 
The speed of the compactness of pro- 
gram will change only in real terms 
when you move from Basic to 
machine code, 

The standard of play therefore, 1 
feel, is changed only by how com- 
pact the program is. A strong game is 
a reflection of how compact and 
therefore how well-written it was. 
The market for the ZX^l versions is 
strong and I would imagine new or 
updated versions will follow thick 
mid fast. 
Keeping in mind what I have said, 




It's the program that 
matters if you want 
the satisfaction of 
a good game of chess 

Philip [oy, who it is generally acknowledged wrote the 
first worthwhile ZX-80 chess program, begins a series 
of articles on that game and the many others which 
stimulate the brain as well as being of immense fun 



will an update be so much better? If 
so. think what must have been done 
to make it better. If you have one of 
those updates and you have the old 
copy, send your views on the update 
compared to the old version and say 
whether you think the update is 
much better than the old one. 

In future issues I shall include 
some of the best letters concerning 
what ] have asked and I will answer 
them with some reasons why things 
are as they are. Of course. I hope t hat 
some of you are thinking of starting, 
or are even halfway through your 
own chess program. You may be 
interested only in the middle game, 
or how to obtain the best graphical 
board; if so, send them. I shall be pro- 



viding from time to time hints and 
perhaps portions of my programs. 

By what I have asked you to send, 
we should be able to know every- 
thing about the version on the 
market. I shall hope to include por- 
tions of any routines you send, 
inci uding my own, to provid e a set of 
routines, which may. in the end, pro- 
duce achess program. 

IF that happens, we will all have a 
^hess program built by you, the 
readers. In the end this page will 
become a watchdog fur chess pro- 
grams and a library of routines, 
which I hope could be turned into a 
working program and printed. 

Chess Cholienger is copyright by 
Fidelity Electronics. 
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Maths <fe>, 
Educatioir^ 

Ai laiT! Tally maihi ushL. 

l!hBllangirvgbuidi3-abie CatMn*a( 
IK pregrlm*: ftATlO. fUMCTlONS ■ 
TABLES, FRACTIONS. ESTIMATES 
Each at two \evsii, pJus MEMORY, 
SENTENCES. Devi^d by a 

praftrtti^nti rti*!hs*dur:4IOr1tjr*>Efes 
3 fB Cassette for ijni^ £3 25 from 
Math-Ed. 20 Wsfidle Hud, LanitDn 
SW17. 

Math-Ed 



MICROWARE 

Retail shop in 

LEICESTER 

Hardware, Software, 

Books, Monitors etc. 

ForZXai 

131, MELTON ROAD, 
LEICESTER 



ZX8I-1K 



starter pack 

For thg niw uSer li^i d»rri(3mrrai« th-a 
learBalilH^ uf thB ZXSl Sffvan uiGisihg 
moving gira^ihic garner including. 
InviUbfi, Tai^-Shooi, Subsaarcti ^tid 

program Is at«3 mcludtd 

Ord&rs daspstctmtl art tvgh t^wilitv 
ctiSBtle i}]f return C3 90 with orfSer to 

IlnMortli. iltm B77 3LL 



ZXB1 USERS 
Figh|»r Pilct - Vqiy Arnr lh«T pitgE o( b |{>| 
fighter Tsst vtJUi mslrurTiBnlflvinfl skHls 
from take-off to iandiir*g- wuh Ihia real- 
time. 3-cllfn»n9H]fia I Fhght aimulation 
Buippiied ar> casaetie for 16K ZX81. 
£5*6 

C13 Cai3«tte>-e4.»9 frir 10 
Motlharboard - Twd-iIot moitvarboBtd 
tot dupianding your 2Xfi1 Comfilftid 
with 6w. r«qLiit1l9r t* ropnovfl lll« I^rHliil 
thai hard^arw aKtBrwons put on tlia 
inlernBl ragulBtcN. Only C14.9fi built 
andtsstsd. 

23Wav ZX Edge ConrHctDr 

-£3.49 aaeh 

Ejic iting riew hardware ^nd ^fiware 

prwjucu I n dfih/elopmant 

ALL PRICES INCLUSIVE 

Digital tntagtadan, 21 Aah Church Rd., 

A*h. Asd«r*h<iT. Hutnt- GU*5 &LX 
M,aitOrdprOiily 



ZXai EDUCATIONAL CASSETTES 

QLkld t^uaJiry l^iipulai wnh cKitiirsin. 
ptriiniE andl taei^hars 
law GEOGRAPHY Find townj in U.K 
or Europ« wftti a sarle& of fi^e maps 
drawn an iht atrean. Flua ToMin and 
Cout^lrv rtJSilrtinQ prngram Bn^d fngli|,ti 
Trjyvr^S Hangman 

ieK LEARNING FUN. Add in woFde. 
Mcrk out areas and- pernios tars, trans- 
laie French, Enyliih Vocaibular-r Ta»E 
pkjs rw^i vpfSlonsi-il HftnQma.ri 
IfiK ART AND PUN. PLav Nnughli 
and CfOisei Battlesh-ips or Board 
Gatne Drew a picture, record it \iq 
display as^m. asien pnni n Plua 
iMtmlting Paltern Gsn^rAIOrs 

E3.95 aac.h ppsrfreo Tram 
A. ParsiHis. DeptS. 

?3 C-flji hili Ga rden*, Aitrar, 
Duvtr. K.«nl 



ZXai liaKliEQUCATIONAL 
SOFTWARE 
G.CE. "O- L£VEL MATHS' 3 fuJi 1 6K 
prQ(}rams ranging o^/er iArhQl« -Lyll^htii 
JUNIOR MATHS 1: Long Mult, Long 
D<v. HCF, LCM, Ffaciiqri* 1 ^* & -I, Frae- 
|IE>l1t 1 (ii & - k 

JUNIOR MATHS 2- ^r*tt PenrrvBters, 
Simple Equal ions, Par^ma^t, S«l*. 

Unr»n Difigrams 

JUNIOR IHQ\.\^H 1: Meanir*^!^ T, 

Moaning-s 2 iharijerl. Pirta of Sp««£h. 

P^<'Jv^^rtls Similes. Ar^^grarr^S 

JLhIVIOn ENGLISH 2: klbftmi. Oppcsites 

1. Oppo&ilBS 2 Ihardar), Group Terms, 

Odd 'I'Vatct OuC. Spirliingi 

C4 50 per caaaatte or jaivcj hi far 

<':r*?ak]L|iiii^ rr>- 

ROSE' CASSETTES, US Wiririgy Laos 

■StjIeh iji I. W,Bs! M idlands 9 1 3 LH 



Sell your used computer or peripherals through Sinclair 
Supermart at low cost ... up to 30 words for only £5. 

Have you tipdated your computer or do you no longer use that add-on ? Instead of 
leaving it lying around, turn it into cash be placing a classified advertisement in 
Sinclair Supermart and reach around 40,000 users of the Sinclair ZX systems. 
Please write your advertisement in the boxes below, one word per box. Underline 
words required in bold type Your name, address and/or telephone number 
should be included Phase print in block capitals. 

Note — this sen/ ice is open only to private advertisers. The advertisement will 
appearin the earliest possible issue. 
































































Namer. , 
Address: 



Teh 



Have you included the fee of £S? 



CoAdmom 

ThiE AdvtfrTiaemani Managar re&arvBS tlra right to alter, fejacl or suspend an advannemBnl witlVMJt iisignt<1g any reascHi 
Advoriita-m^nTS (I a ^cceoied fub^ect in ap<prava) of copy and totha rigkul of the AdvamsBmant Manager Id a-iter. ra^ct or 
cancfll srfv order wiihr^uc e!ipJ4ri4fic>i. Tha Prcipirieiars a-re nor liable for anv loss from any causF wtiatevar. rvof do they 
accept liability lorpnntars' errors. The A4Jvqrti«4r*.itiall iniCl^mnity tlv« PubJL4^«'r$ in tt^iitdi.1 at any ctaim. ^osT BiHid ^nfi&nte^ 
ansinfl L>ut o( anvliballtjusor n^alicious matter or untrue slaUfm^in in^nyei^wifriis^-m^ni pybl.sh^ for !hi; st)¥?r(i5Brs. gr 
ttny kfitftnaamfiPii: of copyright, patent or design tbersm The placing of any ordfl-r 'aiII br' rlrf m<^ tr im jn .jcceptanre of 
thesflccmcJiiKiri* 
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OAla;<av invaders fneeds mm 4K 
RAMI eais^iTn and 

inllrktcliont f 3 00 

MULTI GRAPH ICE 2,3 (FieedB 16 It 
RA^I casaatle and fO pagi 
illv$iriT«^ M«<1ual C4 &Q 

1 K GRAPHICS i* pfogramt) 
CtssBtleandincl'uctioni £3 00 

t KG AMIES e&9«<<>^t>«l 
caesBtleandinfifuCEiCKit IZQO 

1 K STATISTICS <4 progranTsI 
c assBtie tna mtiruCCioriB E 3.00 



16k 



Rm0. 



mm FREE ■GAl.AKY tNVADERS 

casseitB 

"S^ndiaa PcKdelsili" 

Prii7eis inctudas VAT f'otn amd packing 

FREE in e-ilibii' hle^i 

BRFOOE SOf TWARE I Dj 

JSFernwDod Marpla&n^gB 

STOCKPORT, ChasKireSKA&fiE 

' Mail Older 0«ili,. ■ 



ZX81 FORTUNE TELLER 

\i encepiiortal vdlun fat rrifinvy Ou> 
■flp-pagn bOOli indudM: 

T«roi C«ril» ' I Cfitng 

The 52 C*rcti ' E S P T«ta 

Bioryttimi ' 'NumarDtof y 

Ouija Invadars* Mar>dala 

IQ mp^i. bug fr^is. progranna ara 
prBseniait with drawings, diagram i. 
4:harts an.d ovar 2.6O0 wo^da tA 
enjilanatory tail An apfintdii cur>t<iini 
fi fna^ t1irMH^.^0 tu^ru^jlinqv. tolftlling 
ovftr i'h inkihytBS and priixed rn 
Irirsn-dly decimal 

Eac h prcgrBFn f iti inio t K, bu t |h^ im^rn 
RAM the t>«itar -f rea eipantion dfiaiU 
onreque&i 

^Afhy psy f* fijf a run-of-tbe-mill tape' 

ft3it\yrm Taller n diff Brent, and aitly 

£3.50- ts1 class poslffae-trom 

Frlcwth. 1 14 H«nfi Sireal 

$t.Nil«niWAia2NP 



ALGOH 
IBK^MSl^ndZXBOSKROM 

pflOGRAMS Oh Cassette 

ISKfllM - E3.^0. minis fi, MON- 
STERS' A nanratiM-e athrarvEure gtma l^r 
1 to 4 blay^rj 

STOCK-MARKET ro 4 piiltviiriil MlKi 
vour loimjnii buyirvD and MllNno shares. 
16((B1/2-€3.«). SHiLOe 5 1AIR Tha 
nii-EUrial advarilure game wrtb Eomptata 
lODPT^ sirui±iurfi Vqu ^An choDfle your 
weapons for batlling Mtih Iha dt-tiuan* 
oliheUir 

ECONOMY GAME i\ f« 4 players) Can 
you iel l^a economy to 'igbtf, *i^d aut- 
pefsuade yOu r opponmls Id vnn Iha naxt 
G anerat elac i*ar\ ' V ou m ay lia * little 

ieKev4-E:3ii} cmeops tomq n lo 

4 plaifafsl Advinlijira wuh complete 

noom.atructura^hjchdifa«ytlhiirQgmthe 

plavar ll^ m Can you gel by tfia old Goda 

to the iarcoph^fl^i* tni) thus find the ocily 

m Bans So escape? 

COMMOOirv (iAME (I Id 4 pjayara) 

Rir) fnr coniracES of supply f<p|intt your 

C]3pon«nr$ Suy matariafs on IJiamafkoE 

31 n baJ~gam and ae II lur mas^iv? pr^li; 

1GKQi7k - C5.S0. COMPILATION: 

MINES & MONSTEftS. ECONOMY 

CAME. STOCKMARKET, COi^MOD- 

ITIE3 GAME 

Ch*que or P/0 Et> Algoir DDvarcourt. 

Si Jimes' Hd., NarKiamfvton. 

Price hit oih rsquesi pMt inCl Pack is 

included Overseas add £Z- 
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PACK 16/1 includes alt of: 

AIR TRAFFIC CONTROL: Animated radar screen of 
busy airport shown, you must bnng pla-nes into land; 
IWVAOERS SELF PLAlY; PHONEBOOK - keep 
friends' and relatives' numbers on cassette; DATE 
8li - computer dating program Who will it pick for 
you' 
ALL ONLY £4,95 



PACK 16/2 includes all of; 

ADVENTURE ATLANTIC; You may become very 
rtch or you may be marooned forever; BREAKOUT; 
SQUASH PRACTICE; LANGUAGE TRANSLATOR 
transiates any European Sanguage to any other; 
COMPUTAPRINT - use this program to predict 
results of horse races, football pools, etc. 
ALL ONLY £4.95 



CASSETTE Vh 

A super value cassette of 1 6K and 1 K software 

written in Machine Code and Basic 

Includes: 

React, Invaders, Phantom Altens, Maze of Death, 

Planetlander, I Chmg, Hangman, Invaders, Laser 

Base, rectangle plus more. 

ALL ONLY £4.95 



PACK 1 6/3 includes all of: 

INDI 500; video roadracer; DRAUGHTS; Computer 

Chequers; BATTLESHIPS- nautical warfare on your 

own computer. 

MASTERMIND - Bram teaser, see if you can beat a 

microelectronic mind, 

ALL ONLY £4.95 



The breakthrough you've waiited for: 

PROGRAM THE ZX81 "N ENGLISH!!! 

With GAMAL 81 you can now write adventure 

programs in hours not weeks and with GAMAL 81 

you'll have every adventure yoLi H ever want tor the 

price of one. 

Comes on cassette with instruction book. £7.95 



Tapebook 50, Version 3 

50 programs for the IK RAMZX81- 

Latest version includes: 

SOUASH, BREAKOUT, COLUMBIA. SPLAT, 

INTEGRATION, CREDIT CARD CALCULATOR, 

BANK A/C, VATCHECK, TANK BATTLE, 

TORPEDO, HEXLOADER, BINARY CONVERTER, 

AND LOTS, LOTS MORE 

Stiil amazing value at £6.95 the lot. 



ZX AUTOCODER 



This program takes your BASIC, converts it into Z80 assembly language 
ZX AUTOCODER compiles a subset of ZX81 BASIC for the following: 
PRINT, PRIIMTAT, PLOT, CLS, PAUSE, GOTO, GOSUB, IF THEN, GOTO, 
and LET statements. £6.95 including Cassette and Manual 



ZX RUSI'^'*=SS <;YSTPi^/i 



This is our latest package which includes all the software you need to use a 
ZX81 in a small business. We bring you a full feature system only found on 
much larger computers. This includes: 

PURCHASE LEDGER SALES LEDGER STOCK CONTROL 
MAILING LIST PHONE DIRECTORY 


ALL THESE ARE SUPPLIED WITH CASSETTES AND MANUALS 

INTRODUCTORY PRICE £14.95 
YOU WILL NEED 16K RAM ALTHOUGH A PRINTER IS OPTIONAL 


PACK 16/1 +16/2 + 16/3 

(any two only £5.95) 

ALL THREE ONLY 

£6.95 


All prices include VAT and postage and packing 

CONTROL TECHINJOLOGY, 
39 Gloucester Road, Gee Cross, 
Hyde, Cheshire S K1 4 5JG 
061-368 7558 

OVER V* MILLION PROGRAMS SOLO TO DATE! 


TAPEBOOK 50.3 + CASSETTE 1 V2 

BOTH ONLY 
£9.95 



KEYBOARD £25-70 

tio soldering - just plug in 

Proper switches 

Two colour ledgends 

RAM/PRIWTER operation not affected 



KIT C20SO 
CASE 1030 
EXTRA KEYS 

4B P 




l-lk' It lt4iMI.IHIil rt M44J 



IN OUT PORT 

24 Lines(in or out) 
Controlled by basic 

Built £16.95 
Kit £18.95 



toiiuiinf 

COKNECTORS 

23 Way female £2 95 Getting acquainted 4,93 
25 Way male 1.50 Mastering machine 5.95 

50^w^ ribbon 1.40 ^^ . ' J^°^^ ,^ 

Programming for real6,95 

applic'atJ.ons 

Tape for abov^;. • 11,44 
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REDDITCH ELECTRONICS 



OEPT SU 

21 FERNEY HILL AVENUE 

REDDITCH 

WORCS B97 4RU 

ENGLAND 

TEL 0527 61240 



Send SAE for free illustrated C^, 

catalogue (5" x 7") ' . 

All prices include VAT and postage 
Orders under £10 add 40p,.. 
Overseas add £1.80 



tMOAfCjdia 



i^ 



VISA 




w 



